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1.0 Introduction

CDM Federal Programs Corporation (CDM Smith) received Work Assignment (WA) 060-RICO-02MV under
the Remedial Action Contract (RAC) 2, United States Environmental Protection Agency (EPA) Region 2, to
conduct the Remedial Investigation (RI)/Feasibility Study (FS) of the Pierson’s Creek Superfund Site (“the
Site”) located in Newark, New Jersey. The Site consists of the Troy Chemical Corporation (Troy Chemical)
property and Pierson’s Creek, an approximately 1.5-mile man made ditch, in Newark, New Jersey.

This quality assurance project plan (QAPP) addresses the field and analytical activities that will be
performed as part of the RI/FS. Activities include sampling and analysis of sediment, soil, surface water,
groundwater, and air to characterize and delineate contamination throughout Pierson’s Creek.

This QAPP has been prepared in accordance with the Uniform Federal Policy (UFP)-QAPP manual (EPA
2005) and optimized worksheets (EPA 2012) and is compliant with EPA’s QAPP requirements document
EPA QA/R-5 (EPA 2001). This QAPP is the governing document for execution of the RI field investigation.

1.1 Site Description and Background

The Pierson’s Creek Site is defined by the Troy Chemical property and Pierson’s Creek, an approximately
1.5-mile man made ditch located in Newark, New Jersey (Figure 1). The Site has been separated into two
operable units (OUs); OU2 is defined as all site features on the Troy Chemical property and OU1
encompasses the rest of the Site. This QAPP addresses RI field activities at OU1. More in depth site
descriptions, history, and background are provided in a technical memorandum prepared to collect existing
information about the Site prior to the RI investigation and the RI Work Plan for this work assignment
(CDM Smith 2017a and CDM Smith 2017b).

Pierson’s Creek runs north to south through the central portion of Troy Chemical, a chemical
manufacturing facility that formerly discharged mercury bearing wastewaters to Pierson’s Creek. Much of
the creek has been channelized, as it has been used as an urban stormwater drainage structure for more
than 100 years. The creek historically surfaced from a 36-inch stormwater culvert just to the north of Troy
Chemical, and flowed in the concrete channel that bisects the Troy Chemical facility. An unnamed,
intermittent drainage ditch flowed along the eastern property boundary and joined Pierson’s Creek just
south of the facility where the creek then extended to the Port Newark Channel of Newark Bay. Since a
drainage improvement in 2007, the perennial portion of Pierson’s Creek now begins just south of Troy
Chemical facility. The portion of the creek on the Troy Chemical property has been blocked at both ends
and has been covered as a temporary measure to limit precipitation from entering the creek.

Pierson’s Creek flows through a series of open channels and culverts, in a general south-southwesterly
direction for approximately 1.5 miles to the Port Newark Channel portion of Newark Bay. After passing
through Troy Chemical, the creek flows south through the former Red Star property (currently occupied by
Continental Hardware), the vacant former Engelhard property (currently owned by 429 Delancy Associates
LLC), Conrail’s Oak Island rail yard, and private parking lots built on a former landfill within the Port of
Newark. The creek flows through these properties for approximately 1 mile before being routed through
culverts beneath Interstate 78, Newark International Airport, and New Jersey Turnpike.

In 2012, EPA conducted an investigation of Pierson’s Creek which confirmed the observed release of
mercury to the creek sediments. Mercury, a number of other metals, and polychlorinated biphenyls (PCBs)
were detected in sediment samples collected throughout the accessible portions of the creek. As a result of
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this investigation, EPA placed the Pierson’s Creek site on the National Priorities List (NPL) in September of
2014.

1.2 Purpose of the QAPP

The primary objective of the Rl is to determine the nature and extent of contamination in sediment, soil,
surface water, and groundwater and to collect sufficient data to complete risk assessments and an FS for
the Site. This QAPP serves to detail activities and procedures required to collect data for the RI. This QAPP
provides information and procedures to collect field samples for the following field activities:

®  Groundwater studies (includes an existing monitoring well assessment, groundwater/surface water
interaction studies, synoptic water level measurements, and monitoring well installations)

=  Sediment sampling program

®  Soil sampling program

= Surface water sampling program
®  Groundwater sampling program
®=  Air sampling

The following UFP-QAPP worksheets provide details on the organization, data quality objectives (DQOs),
sampling and analytical procedures, quality assurance (QA)/quality control (QC) requirements, project
tasks, rationale for the work, and assessments and reporting protocols. Sample collection procedures are
included in Worksheet #17 and in Appendix A. Field forms to be used for the collection of field data are
provided in Appendix B. Sample types and analyses are described in Worksheets 17 and 18. Sample
analyses will proceed via the EPA Region 2 Field and Analytical Services Teaming Advisory Committee
(FASTAC) process using Division of Environmental Science and Assessment (DESA), EPA Contract
Laboratory Program (CLP), and subcontracted laboratories.
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QAPP Worksheets #1 and #2: Title and Approval Page
(UFP-QAPP Manual Section 2.1)
(EPA 2106-G-05 Section 2.2.1)

Contract: RAC 2, EPA Region 2 EP-W-09-002

Work Assignment Number/Operable Unit: 060-RICO-02MV
Document Control No.: 3323-060-03778

CDM Smith Site Manager (SM):
Edward Leonard Signature £

CDM Smith QA Manager (QAM): ‘Sf‘
Jo Nell Mullins Signature :

EPA Remedial Project Manager (RPM):

Pamela Tames Signature
RAC 2 Region 2 Deputy Program Manager (DPM): / ;\ & / {/ ;
Brendan C. MacDonald, P.E., BCEE, LEED® AP Signature 7 LAY TE i Wiz’ il

EPA Quality Assurance Officer:
Phil Cocuzza Signature

State Regulatory Agency /Stakeholders (name/title/signature/date) (as applicable):
New Jersey Department of Environmental Protection (NJDEP)

Dates and Titles of Plan and Reports Written for Previous Site Work, if Applicable:
Historical documents summarized in Revised Technical Memorandum — Summary of Existing
Information and Data Gap Evaluation, Pierson's Creek Site, Newark, New Jersey, February 10, 2017.

Required QAPP elements and required information that are not applicable to the project, and an
explanation for their exclusions:
All worksheets included.
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QAPP CROSSWALK
Identifying Information
Optimized UFP-QAPP Worksheets 2106-G-05 QAPP Guidance Section
1&2 Title and Approval Page 2.2.1 Title, Version, and Approval/Sign-Off
3&5 Project Organization and QAPP 223 Distribution List
Distribution 2.2.4 Project Organization and Schedule
4,7 & 8 | Personnel Qualifications and Sign-off 2.2.1 Title, Version, and Approval/Sign-Off
Sheet 2.2.7 Special Training Requirements and Certification
6 Communication Pathways 2.2.4 Project Organization and Schedule
9 Project Planning Session Summary 2.2.5 Project Background, Overview, and Intended
Use of Data
10 Conceptual Site Model 2.2.5 Project Background, Overview, and Intended
Use of Data
11 Project/Data Quality Objectives 2.2.6 Data/Project Quality Objectives and
Measurement Performance Criteria
12 Measurement Performance Criteria 2.2.6 Data/Project Quality Objectives and
Measurement Performance Criteria
13 Secondary Data Uses and Limitations Chapter | QAPP ELEMENTS FOR EVALUATING EXISTING
3 DATA
14 & 16 | Project Tasks & Schedule 2.2.4 Project Organization and Schedule
15 Project Action Limits and Laboratory- 2.2.6 Data/Project Quality Objectives and
Specific Detection / Quantitation Limits Measurement Performance Criteria
17 Sampling Design and Rationale 2.3.1 Sample Collection Procedure, Experimental
Design, and Sampling Tasks
18 Sampling Locations and Methods 2.3.1 Sample Collection Procedure, Experimental
Design, and Sampling Tasks
2.3.2 Sampling Procedures and Requirements
19 & 30 | Sample Containers, Preservation, and 2.3.2 Sampling Procedures and Requirements
Hold Times
20 Field QC 2.35 Quality Control Requirements
21 Field SOPs 2.3.2 Sampling Procedures and Requirements
22 Field Equipment Calibration, 2.3.6 Instrument/Equipment Testing, Calibration and
Maintenance, Testing, and Inspection Maintenance Requirements, Supplies and
Consumables
23 Analytical SOPs 2.34 Analytical Methods Requirements and Task
Description
24 Analytical Instrument Calibration 2.3.6 Instrument/Equipment Testing, Calibration and
Maintenance Requirements, Supplies and
Consumables
CDM
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QAPP CROSSWALK
Identifying Information
Optimized UFP-QAPP Worksheets 2106-G-05 QAPP Guidance Section
25 Analytical Instrument and Equipment | 2.3.6 Instrument/Equipment Testing, Calibration
Maintenance, Testing, and Inspection and Maintenance Requirements, Supplies and
Consumables
26 & 27 Sample Handling, Custody, and 2.3.3 Sample Handling, Custody Procedures, and
Disposal Documentation
28 Analytical Quality Control and 2.3.5 Quality Control Requirements
Corrective Action
29 Project Documents and Records 2.2.8 Documentation and Records Requirements
31,32 & Assessments and Corrective Action 2.4 Assessments and Data Review
33 2.5.5 Reports to Management
34 Data Verification and Validation 2.5.1 Data Verification and Validation Targets and
Inputs Methods
35 Data Verification Procedures 25.1 Data Verification and Validation Targets and
Methods
36 Data Validation Procedures 25.1 Data Verification and Validation Targets and
Methods
37 Data Usability Assessment 2.5.2 Quantitative and Qualitative Evaluations of
Usability
253 Potential Limitations on Data Interpretation
254 Reconciliation with Project Requirements
CDM

Smith
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QAPP Worksheet #3 and #5: Project Organization and QAPP Distribution

(UFP-QAPP Manual Section 2.3 and 2.4)
(EPA 2106-G-05 Section 2.2.3 and 2.2.4)

Lines of authority

Program

Jeanne Litwin, PMP, REM

Deputy Program Manager
Kavitha Subramaniam, Ph.D.

Manager

Lines of Communication

EPA Project Officer
Helen Eng

Site Manager
Edward L. Leonard, CHMM

EPA Remedial Project Manager
Pamela Tames*

Regional QA Specialist
Jeniffer Oxford*

Health & Safety Manager
Shawn Oliveira, CIH

Health & Safety Coordinator

Tonya Bennett

Project Team

Remedial Investigation Task Manager — Joseph Button, PG*
FTL — Jeff Rakowski*
FS Task Manager — Abby Broadstone, PE

Senior Technical Reviewer — Frank Tsang, PE

Senior Sediment Engineer — Keegan Roberts, Ph.D., PE
Senior Ecological Risk Assessor — Dan Cooke

Senior Human Health Risk Assessor — Kristen Carpenter

Analytical Services
Coordinator
Troy Gallagher*

EPA CLP DESA
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Name

Project Title/Role

Education/Experience

Specialized
Training/Certifications

Signature/Date

Edward Leonard

Site Manager (SM) — Oversees
project and responds to EPA RPM.
Manages subcontractors.
Responsible for implementing and
maintaining QA program.
Determines the need for any
corrective action.

B.S., Biology;
M.S., Environmental Science;
30 years of experience

Certified Hazardous Materials
Manager (CHMM)

Joe Button

RI Task Manager (RITM) — Oversees
RI tasks. Provides guidance on
implementation of the field
investigation and preparation of Rl
report.

B.A., Geology;
16 years of experience

Professional Geologist (P.G.)

Abby Broadstone

Feasibility Study Task Manager
(FSTM) — Oversees FS tasks. Provides
guidance on direction of the FS and
preparation of the FS report.

B.S. Biological Engineering;
M.S. Agricultural Engineering;
12 years of experience

Professional Engineer (P.E.)

Jeff Rakowski

Field Team Leader (FTL) —
Responsible for coordination and
execution of all field activities
outlined in the QAPP.

B.A., Geography;
13 years of experience

Certified Safety Professional
(CspP)

Senior Technical Reviewer 1 (STR 1)

B.S. & M.S., Chemical

Frank Tsang, P.E. — Provides a technical review of Engineering; 35 years of P.E.
RI/FS documents. experience
B.S., Civil Engi
Keegan Roberts, Senior Sediment Engineer— Provides Ens ,i:;\;lrlinn.glpnheDerg\glglM 5., Civil PE
Ph.D., P.E. guidance on RI/FS documents. g. . & ! o
Engineering
CDM
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Specialized

Risk Assessment (HHRA)

of experience

N Proj Title/Rol E i E i i Date?
ame roject Title/Role ducation /Experience Training/Certifications® Signature/Date
Senior Ecological Risk Assessor (SERA) — B.S. Marine Biology;
Dan Cooke Oversees the completion of the Ecological Risk M.S. Biology; 29 years of
Assessment experience
B.S. Biol ; M.S.
. Senior Human Health Risk Assessor (SHHRA) — > . lology; M.
Kristen . Environmental Health and
Oversees the completion of the Human Health
Carpenter Management; over 20 years

John Dougherty,
P.G.

Project Hydrogeologist (HDRO) — Provides a
technical review of geologic data

B.S. Geosciences; 35 years of
experience

P.G.

Troy Gallagher

Analytical Services Coordinator (ASC) —
Coordinates with EPA Regional Sample Control
Center (RSCC), DESA laboratory, and
subcontract laboratories, reviews trip reports

B.S., Environmental Science

B.S., Engineering
Technologies

15 years of experience

Jo Nell Mullins

Quality Assurance Manager (QAM) — Develops
and implements CDM Smith’s QA program and
oversees assessment of implementation of
quality requirements for all projects

M.S., Environmental Health
B.S., Biology/Chemistry
15 years of experience

American Society for
Quality (ASQ) Certified
Quality Auditor; ISO 14001
Lead Auditor Certified;
Nuclear Quality Assurance-
1 Lead Auditor Certified

Jeniffer Oxford

QA Specialist (QAS) — Oversees adherence to
QA requirements

B.S., Natural Sciences;
28 years of experience

Christine Julias

Database Manager (DM) — Oversees data
management and troubleshoots any issues,
performs data manager review prior to data
release, ensures final electronic data
deliverable (EDD) is prepared for client
submittal

B.S., Chemical Engineering;

M.B.A., Marketing
Management;

15 years of experience

Tonya Bennett

Data Coordinator (DC) — Facilitates data
management planning, receives data and EDDs,
maintains project tracking sheet, ensures all
data are received

B.S. Geology;

M.S. Environmental
Technology;

14 years of experience
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QAPP Worksheet #4, 7, and 8: Personnel Qualifications and Sign-off Sheet
(UFP-QAPP Manual Sections 2.3.2 — 2.3.4)
(EPA 2106-G-05 Section 2.2.1 and 2.2.7)
ORGANIZATION: EPA3
Name Project Title/Role Education/Experience Specialized Training/Certifications Signature/Date?

Pamela Tames

RPM

ORGANIZATION: Laboratories

Name

Project Title/Role

Education/Experience

Specialized Training/Certifications

Signature/Date?

EPA CLP Laboratory (to
be determined [TBD])

QA Officer

TBD (Experience vetted by
accreditation body)

National Environmental Laboratory
Accreditation Program (NELAP)/CLP

DESA — Sumy Cherukara

QA Officer

TBD (Experience vetted by
accreditation body)

NELAP/Trained in EPA and standard
analytical methods

Subcontract Laboratories

QA Officer

TBD (Experience vetted by
accreditation body)

Laboratory in-house and external
training — vetted by NELAP

Notes:

1. CPR/First Aid- Red Cross or CINTAS — periodically as required (1-3 years).

2. Signatures indicate personnel have read and agree to implement this QAPP as written.
3. EPA Headquarters staff reviews and maintains the résumés of education and experience for key laboratory staff. This information is not available for the QAPP.
4. Subcontract laboratories have not yet been procured. Once the subcontract laboratories are procured this information will be provided to EPA.
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QAPP Worksheet #6: Communication Pathways

(UFP-QAPP Manual Section 2.4.2)
(EPA 2106-G-05 Section 2.2.4)

Communication Driver Organization Name Contac't Procedure (Timing, Pathways, Documentation, etc.)
Information
Regulatory agency interface CDM Smith SM Edward 732-590-4695 The CDM Smith SM will send all information about the project to
Leonard the EPA RPM. Field changes will be discussed with the EPA RPM
prior to implementation.

Manage field tasks CDM Smith RITM Joe Button 212-377-4389 Act as liaison to SM concerning investigation activities. Daily
communication with project team and SM. Communicate
implementation issues to FTL.

QAPP changes: CDM Smith RITM Joe Button 212-377-4389 FTL will notify RITM immediately and promptly complete a Field

prior to fieldwork, in the field, Change Notification (FCN) form and/or corrected worksheets. Send

and during project execution CDM Smith FTL Jeff Rakowski 732-590-4665 FCN forms to QAS. RITM to notify SM and ASC of delays or changes
to field work. Prepare QAPP Addendums or revisions in consultation
with the client.
CDM Smith SM Edward 732-590-4695 Notify EPA RPM and ASC of delays or changes to field work. Prepare
Leonard QAPP addendums or revisions in consultation with the client.
CDM Smith FTL Jeff Rakowski 732-590-4665 CDM Smith FTL will oversee implementation of corrective action
and notify SM by email. CDM Smith SM will complete the corrective
Field corrective actions action report form.
ith Jeff Rakowski 732-590-4665 Complete daily report or summary and submit to CDM Smith SM
CDM Smith FTL and RITM. CDM Smith SM will forward to EPA RPM upon request.
Jeff Rakowski 732-590-4665

Booking analytical services

CDM Smith FTL

Submit request to ASC before the timeframe below.

CDM Smith ASC

Troy Gallagher

732-590-4706

Coordinate DESA and CLP analytical services through RSCC 3 weeks
prior to sampling. Six (6) weeks advance submittal required for
modified analysis and special requests.

Facilitate database setup and

Provide sample identification (ID), locations, and analyses prior to
sample collection to CDM Smith ASC and DC. Provide DC and DM

. CDM Smith FTL Jeff Rakowski 732-590-4665 . . . . s
data management planning with sample and analytical reporting groups, screening criteria and
types of report tables required for project.
Facilitate data management CDM Smith RITM Joe Button 212-377-4389 Transmit completed sample tracking information and field EDD to

CDM Smith DC

Tonya Bennett

212-377-4532

data manager by the completion of each sampling case.
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QAPP Worksheet #6: Communication Pathways
(UFP-QAPP Manual Section 2.4.2)
(EPA 2106-G-05 Section 2.2.4)

Communication Driver Organization Name Contac't Procedure (Timing, Pathways, Documentation, etc.)
Information
Incomplete EDDs or other EDD | CDM Smith DM Christine Julias | 732-590-4610 Personnel identifying the issue (validator, DC, ASC) will notify DM
issues who will request resubmittal of corrected EDD by email.
Data verification issues, e.g., CDM Smith DM Christine Julias |732-590-4610 DC will send an email to the DM when an issue is found. DC or DM
incomplete records will address questions or any discrepancies.
Field corrective action CDM Smith QAS, Jeniffer Oxford |[212-377-4536 SM, RITM, and FTL will identify corrective actions. Corrective
RITM, FTL Joe Button 212-377-4389 actions may also be identified by the field team. FTL initiates
Jeff Rakowski 732-590-4665 corrective action on identified field issues immediately or within

QAM recommended timeframe.

Procurement of subcontract
analytical services

CDM Smith FTL/ASC

Jeff Rakowski

Troy Gallagher

732-590-4665

732-590-4706

FTL will prepare laboratory request; ASC will review and send email
to RSCC. The project chemist will prepare an analytical statement of
work (SOW) for the subcontract laboratories and submit for review.
FTL, or ASC will initiate a kick-off call with subcontract laboratory
(ies) and email agenda.

Analytical services support

CDM Smith ASC

Troy Gallagher

732-590-4706

Act as liaison with RSCC for CLP laboratories, with Ness Tirol for
DESA, and with subcontract laboratory (ies).

Coordinate data validation for data sent to the subcontract
laboratories.

Laboratory quality control (QC)
variances and analytical
corrective actions

DESA or subcontract
laboratory manager or
QC Officer, or RSCC

TBD

TBD

Communicate with CDM Smith ASC, QAS, or designee. Provide
oversight and direction on technical issues as needed.

Notification of analytical issues
sample receipt variances

CDM Smith ASC

Troy Gallagher

732-590-4706

Notify FTL of any sample collection/shipment issues. Respond to
RSCC, DESA or subcontract laboratories to initiate corrective action.
Elevate to RITM or SM as needed.

Reporting of issues relating to
analytical data quality
(including ability to meet
reporting limits and usability of
data)

CDM Smith ASC

Troy Gallagher

732-590-4706

Communicate to CDM Smith SM and project team as appropriate.

CDM Smith Data
Validator

Cherie Zakowski

720-264-1109

Communicate to CDM Smith SM as appropriate. Document results
and data impacts in the Data Validation Report.
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QAPP Worksheet #6: Communication Pathways
(UFP-QAPP Manual Section 2.4.2)
(EPA 2106-G-05 Section 2.2.4)

Communication Driver

Organization

Name

Contact
Information

Procedure (Timing, Pathways, Documentation, etc.)

Release of analytical data

CDM Smith DM

Christine Julias

732-590-4610

Assign and oversees review of database after receipt of all data.
Signs release of hold point release form to facilitate use of data for
reporting purposes.

Site health and safety issues

CDM Smith Site Health
and Safety Officer
(SHSO)

Jeff Rakowski

732-590-4665

Make decisions regarding health and safety issues and upgrading
personal protective equipment (PPE). Communicate to CDM Smith
SM and Health and Safety Manager, as appropriate.
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QAPP Worksheet #9: Project Planning Session Summary

(UFP-QAPP Manual Section 2.5.1)
(EPA 2106-G-05 Section 2.2.5)

Projected Date(s) of Sampling: Not discussed
CDM Smith Site Manager: Edward Leonard

Site Name: Pierson’s Creek Site OU1
Site Location: Newark, NJ

Date of Session: June 15, 2016

Scoping Session Purpose: Project Scoping Meeting Summary

Name Affiliation Phone # E-mail Address Project Role
Michael Clemetson EPA (732) 321-6712 clemetson.michael@epa.gov EPA Ecological Risk Assessor
Nick Mazziotta EPA (212) 637-3920 mazziotta.nicholas@epa.gov EPA Risk Assessor
Marian Olsen EPA (212) 637-4313 olsen.marian@epa.gov EPA Human Health Risk Assessor
Michael Scorca EPA (212) 637-4316 scorca.michael@epa.gov EPA Hydrogeologist
Joel Singerman EPA (212) 637-4258 singerman.joel@epa.gov EPA Section Chief
Michael Sivak EPA (212) 637-4310 sivak.michael@epa.gov EPA Acting Chief, Special Projects
Pamela Tames EPA (212) 637-4255 Tames.pam@epa.gov EPA Remedial Project Manager
Amelia Wagner EPA (212) 264-9195 wagner.amelia@epa.gov EPA Office of Regional Counsel
Steve Maybury NJDEP 609-633-1455 Steve.Maybury@dep.nj.gov Stakeholder/ NJDEP
Edward Leonard CDM Smith [ (732) 590-4695 leonardel@cdmsmith.com CDM Smith Site Manager
Joseph Mayo CDM Smith [ (732) 590-4667 mayojj@cdmsmith.com CDM Smith Senior Scientist
Brendan MacDonald CDM Smith (212) 377-4527 macdonaldbc@cdmsmith.com CDM Smith Deputy Program Manager
Joseph Button CDM Smith (212) 377-4389 buttonj@cdmsmith.com CDM Smith Remedial Investigation Task

Manager

Comments/Decisions:

CDM Smith discussed the preliminary conceptual site model (CSM) as presented in the Technical Memorandum submitted to EPA. CDM Smith and EPA discussed the scope of
the RI/FS. EPA clarified that the RI/FS does not include the Troy Chemical property, as the remediation on the property will be handled by the PRP, Troy Chemical. The scope of
the RI/FS for OU1 includes Pierson’s Creek and the drainage ditches and point sources that discharge to Pierson’s Creek, adjacent soil sources that could enter the creek by

overland flow, and contaminated groundwater that discharges to the creek. The length of Pierson’s Creek included in the OU1 investigation was defined as the portion

immediately south of Troy Chemical extending to and including the Port Newark Channel of Newark Bay. However, in later scoping calls and correspondence, the scope was
revised as the length of Pierson’s Creek immediately south of Troy Chemical extending to, but not including the Port Newark Channel of Newark Bay. In addition, during the
scoping meeting, EPA indicated that discharge of contaminated groundwater into the Creek and storm sewers that contribute contaminants to the creek should be investigated
during the RI. In addition, EPA asked NJDEP to provide the groundwater remedy for the former Albert Steel Drum property (currently occupied by FedEx).

An additional meeting was held on April 24, 2017 which included personnel from Troy Chemical. This meeting mainly focused on the path forward for OU2 and did not include

information relevant to the Rl field investigation for OU1.
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QAPP Worksheet #10: Conceptual Site Model
(UFP-QAPP Manual Section 2.5.2)
(EPA 2106-G-05 Section 2.2.5)

A preliminary CSM was developed based on the existing information summarized in the 2017 Technical Memorandum (CDM Smith). The CSM
provides a framework for evaluation of the existing data and development of recommendations. The CSM will be updated and refined in the RI
Report as more information becomes available through the RI field program.

Site Topography and Drainage

The topography in the area is relatively flat with surface elevations generally less than 10 feet above mean sea level (amsl) between the Troy
Chemical property and Newark Bay. The area surrounding the creek was formerly part of the Newark Meadows swamplands, which was filled in
the 1940s to 1950s by the City of Newark for development purposes (Matrix 2007). Historical information indicates that the industrial area
around the Troy Chemical property is poorly drained and subject to periodic flooding. Surface water drainage in the area is directed towards
Pierson’s Creek and its associated wetlands. In addition, several industrial properties have historically discharged directly to the creek Pierson’s
Creek has been channelized along much of its length by the City of Newark and includes engineered structures such as concrete-lined flumes and
culverts.

Geology and Hydrology

The site is located in the New Jersey Piedmont geological province, often referred to as the Piedmont Plateau. The site is underlain by the Passaic
Formation Mudstone Facies of the Brunswick Group. Overlying the bedrock are thick layers of glacial drift and till, overlain by more modern
marsh peat deposits which were filled during the 20t century. Groundwater is found in both the shallow overburden and the deep bedrock
aquifers. Though shallow drainage features throughout the site impact groundwater flow, in general, groundwater flows south to the southeast
towards Newark Bay. In areas where the creek is unlined or lined with permeable material, it is believed that groundwater discharges to the
creek. Groundwater in the shallow overburden is believed to be encountered between 2 and 6 feet below ground surface (bgs) throughout the
site.

Sources and Extent of Contamination

Contaminants identified at the Site during past investigations include volatile organic compound (VOCs), chlorinated volatile organic compounds
(CVOCs), semivolatile organic compounds (SVOCs), polyaromatic hydrocarbons (PAHs), petroleum hydrocarbons, pesticides, polychlorinated
biphenyls (PCBs), and a range of metals including arsenic, cobalt, copper, lead, mercury, and zinc. The media effected includes sediment, soil,
surface water, and groundwater. Given Pierson’s Creek location in a heavily industrialized area of Newark, the sources of contamination in most
cases are discharges, spills, and releases from these industrial processes. Troy Chemical’s historic discharges of mercury bearing wastewaters to
Pierson’s Creek are responsible for the widespread mercury contamination. Several underground fuel storage tanks also contributed to
petroleum hydrocarbon and VOC contamination. Due to mercury’s toxicity, persistence, and bioaccumulation factors, it is the primary
contaminant. While high concentrations of mercury are expected, methylmercury is also anticipated to be present at the site as mercury can be
transformed into methylmercury by the action of sulfate reducing bacteria.
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QAPP Worksheet #10: Conceptual Site Model
(UFP-QAPP Manual Section 2.5.2)
(EPA 2106-G-05 Section 2.2.5)

Potential migration pathways include:
=  Erosion of contaminated surface soil
®= Transport of sediment, particularly during storm events
®= Groundwater discharge to the creek
= Surface water and sediment contaminants deposited along and the creek banks and flood plains
= Contaminated soils from excavated creek sediment (sidecast area)

Major exposure pathways for human receptors include:
= Direct exposure to contaminated soil, sediment, and surface water
= Exposure through consumption of contaminated fish and shellfish (Newark Bay)

Major exposure pathways for ecological receptors:
= Direct exposure to contaminated water, sediment, and soil
= [Ingestion of contaminated prey/plants
= Direct uptake of contaminants in soil, sediment, and water by plants

Expected Transport and Fate of Site Contaminants
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It is believed that direct discharges are primarily responsible for transporting contamination from surrounding industrial properties to Pierson’s
Creek. However, contaminants such as mercury, PCBs, and PAHs have high partition coefficients and bind to soil and sediment particles that can
be transported through erosion of surface soil or transport of sediment during storm events. Remediation activities have occurred on some of
the properties, and some properties are entirely covered with concrete or asphalt limiting the transport of contaminants through these
pathways. However, in some uncovered areas adjacent to the creek, runoff from the soil can flow into Pierson’s Creek. Additional transport
mechanisms of site contaminants include the discharge of contaminated groundwater to surface water and the frequent floods of Pierson’s
Creek. Historical information indicates that Pierson’s Creek frequently floods, providing a potential pathway for contaminants in surface water

and sediment in the creek to be deposited in floodplains and wetlands adjacent to the creek.
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QAPP Worksheet #11: Project Data Quality Objectives
(UFP-QAPP Manual Section 2.6.1)
(EPA 2106-G-05 Section 2.2.6)

1. State the Problem - Historical discharges from Troy Chemical led to mercury contamination within the sediments of Pierson’s Creek.
Previous site investigations have provided data that are insufficient to determine the full sitewide nature and extent of contamination
and to develop a complete and accurate HHRA and ecological risk assessment. This RI will provide the necessary data to develop
remedial alternatives for OU1 of the Pierson’s Creek site. Specific objectives of the investigation are provided below.

Identify Study Goals - The primary goals of the RI field program described in this QAPP are to:
= (Create a comprehensive survey that covers site topography, channel dimensions of the creek and its drainage ditches, and
locations/elevations of site features including culverts, manholes, and monitoring wells
= [dentify potential cultural resources that may be impacted during a remedial action
= Refine the CSM to address current site conditions; the updated CSM, to be presented in the RI report, will be developed from field
observations and data collected during the field investigation phase
= Evaluate the nature and extent of contamination in sediments
o Confirm the depth of sediments throughout the creek and inside the various culverts
o Determine if the frequent flooding of the creek is depositing contaminated sediments on the creek banks
o Determine if contamination exists in sediments within the creek
o Determine if and at what concentration elemental mercury trapped in sediments is volatilizing to the air
= Evaluate the nature and extent of contamination in soil
o Determine if frequent flooding of the creek is depositing contaminants into wetlands adjacent to Pierson’s Creek
= Evaluate the nature and extent of contamination in surface water
o Determine if contaminated groundwater is discharging to the creek
o Determine if contaminants persist in the surface water
= Evaluate the nature and extent of contamination in groundwater
=  Characterize the types and concentrations of chemical contaminants including VOCs, SVOCs, pesticides, PCBs, dioxins/furans, and
inorganics (metals, cyanide, mercury, and methylmercury)
o Characterize the predominant forms of mercury through mercury speciation
o Determine if elemental mercury is trapped in the sediments within the creek
o Identify areas of high mercury contamination
®  Obtain data in support of conducting:
o Apreliminary and final baseline HHRA
o A preliminary and final screening level ecological risk assessment (SLERA)
o AnFS
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QAPP Worksheet #11: Project Data Quality Objectives
(UFP-QAPP Manual Section 2.6.1)
(EPA 2106-G-05 Section 2.2.6)

3. Identify Information Inputs - The primary required data types will be analytical results of sediment, soil, surface water, groundwater, and
air samples collected from Pierson’s Creek. Sediment and soil samples will be analyzed for VOCs, SVOCs, pesticides, PCBs, metals, cyanide,
mercury, methylmercury, and several geotechnical parameters. In addition, sediment samples will be analyzed for dioxins/furans, volatile
mercury, mercury by sequential extraction, and waste characterization parameters. Surface water and groundwater samples will be analyzed for
VOCs, SVOCs, pesticides, total and dissolved metals, mercury, and cyanide, and several water quality parameters. In addition, surface water
samples will be analyzed for methylmercury. Additional data to be collected includes synoptic water levels, lithological data, and completed
topographic and bathometric surveys.

4. Define the Boundaries of the Study - The horizontal spatial boundaries of the investigation are defined by Pierson’s Creek, its drainage
ditches/tributaries, wetlands areas surrounding Pierson’s Creek, and any point or non-point sources discharging to the creek. The portion of
Pierson’s Creek to be investigated is defined as the portion immediately south of Troy-Chemical extending to, but not including the Port Newark
Channel of Newark Bay. Sediment samples will be taken from within Pierson’s Creek, the creek banks, and the various drainage
ditches/tributaries. Soil samples will be taken in wetlands areas surrounding Pierson’s Creek. Surface water samples will be collected from
Pierson’s Creek, its drainage ditches/tributaries, and Port Newark Channel. Groundwater samples will target the shallow groundwater aquifer
that interacts with the surface water in Pierson’s Creek.

The temporal boundary if the field investigation is the nine months estimated to complete the field investigation. The field investigation is slated
to begin in October 2018 and finish in June 2019.

5. Determine the Analytical Approach - The analytical program includes the following components:

Sediment Sampling Program:

= Fifty-one (51) sediment cores advanced within Pierson’s Creek, the creek banks, and its drainage ditches/tributaries. Seven samples will
be taken from each core.

=  Eight grab samples will be taken from within the culverted section of Pierson’s Creek.

= All samples will be analyzed for VOCs, SVOCs, pesticides, PCBs, metals, cyanide, mercury, methylmercury, and several geotechnical
parameters. Two samples per core will be analyzed for volatile mercury. All sample intervals at cores in the main transects will be
analyzed for dioxins/furans. Samples from the 0-0.5-foot interval at all cores will be analyzed for mercury by sequential extraction.

= Seven air samples will be collected at the main transects and analyzed for mercury vapor using sorbent tubes. The air samples are meant
to determine if potential elemental mercury trapped in sediments is volatilizing to the air. Additional air samples may be taken if high
concentrations of mercury vapor are identified on the mercury vapor analyzer (MVA) used to screen the sediment cores.

® Five samples will be analyzed for waste characterization characteristics.
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QAPP Worksheet #11: Project Data Quality Objectives
(UFP-QAPP Manual Section 2.6.1)
(EPA 2106-G-05 Section 2.2.6)

Soil Sampling Program:

=  Twenty-two (22) borings will be advanced in wetland areas surrounding Pierson’s Creek. An additional five borings in the middle creek
section will be advanced by the property owner’s consultant and CDM Smith will manage the data.

=  Four samples will be collected from each boring.

= All samples will be analyzed for VOCs, SVOCs, pesticides, PCBs, metals, cyanide, mercury, methylmercury, and several geotechnical
parameters.

Surface Water Sampling Program

=  The surface water sampling program will be split into two events: one dry weather event and one wet weather event.

= Thirty-seven (37) surface water samples will be collected from Pierson’s Creek and its drainage ditches/tributaries. Sample locations
will include the upper, middle, and lower creek sections, as well as the culverted section, portion that discharges to Port Newark
channel, and point and non-point sources.

= Samples will be analyzed for VOCs, SVOCs, pesticides, PCBs, total and dissolved metals, cyanide, and mercury, methylmercury, and
several water quality parameters.

Groundwater Sampling Program

= Twenty-four (24) wells will be installed. Six transects of 4 wells each will be installed in the upper and middle creek sections. Two
transects of two wells each will be installed in the lower creek section.

= All samples will be analyzed for VOCs, SVOCs, pesticides, PCBs, total and dissolved metals, mercury, and cyanide, and several water
quality parameters.

6. Project Decision Conditions (“If..., then...” statements)- If the vertical and horizontal boundaries of potential contamination in sediment,
soil, surface water, and groundwater can be defined by data collected during the RI field program, then no further field investigations will be
conducted, and remedial alternatives will be evaluated in the FS based on these boundaries. If boundaries remain undefined, CDM Smith will
prepare recommendations and confer with EPA to determine the course of action.

Diiin



Final Quality Assurance Project Plan
Revision: 0

February 14, 2019

Page 18 of 197

QAPP Worksheet #11: Project Data Quality Objectives
(UFP-QAPP Manual Section 2.6.1)
(EPA 2106-G-05 Section 2.2.6)

7. Select Performance and Acceptance Criteria - Definitive-level data are required for select parameters and analytes of interest to meet the
project objectives. The project action limits (PALs) and quantitation limits (QLs) for each sampled media are specified on Worksheet #15.

Analytical services will be procured via the EPA Field and Analytical Services Teaming Advisory Committee (FASTAC) strategy, giving priority to
DESA (tier 1), and CLP laboratories (tier 2), and regional modification or contracts (tier 3). Tier 4 subcontract laboratories will be used where
analytical services or capacity are not available via the first 3 tiers.

Data must meet the data quality objectives (DQOs) specified for the parameters in this QAPP to support RI study goals decisions. Worksheets
#12 and 28 show the measurement performance criteria that are needed for the data quality indicators (DQIs). Worksheet #20 specifies the QC
samples that will be collected to demonstrate compliance with performance criteria and to support DQOs.

For the complex mercury analyses, CDM Smith will use the data validation procedures on worksheet (WS) #36 modified by the requirements of
the method and this QAPP. Validated data will be assessed to determine data quality and usability as described in Worksheet #37. Data
validation and data quality assessment will determine if collected data can be used for RI evaluation and completion of the HHRA, SLERA, and FS.
In addition, evaluation of analytical results will include comparison to the selected screening criteria.

8. Detail the Plan for Obtaining Data - Sampling locations were selected based on review of previous investigations and the preliminary CSM.
In addition, sampling locations were chosen to delineate contamination in Pierson’s Creek, its drainage ditches/tributaries, surrounding
wetlands, associated groundwater aquifers, and point/non-point sources.

See Worksheet #17 and associated standard operating procedures for detailed sampling plans for each RI activity.

Data Reporting

Samples analyzed by CLP will be validated by an EPA contractor or EPA staff. DESA QA staff will validate samples analyzed by the DESA
laboratory staff. CDM Smith staff will validate complex mercury samples analyzed by the subcontract laboratory. DESA and CLP validated
analytical data will be forwarded to CDM Smith for evaluation and use in the RI/FS reports. Analytical data will be uploaded to the project’s
Environmental Quality Information System (EQuIS) database. The database query and reporting tools will be used to create a project data
management system as specified by the project team. CDM Smith will submit EDDs to EPA in the EPA Region 2 format.

Diiin



Final Quality Assurance Project Plan
Revision: 0

February 14, 2019

Page 19 of 197

QAPP Worksheet #11: Project Data Quality Objectives
(UFP-QAPP Manual Section 2.6.1)
(EPA 2106-G-05 Section 2.2.6)

Data archiving
= Validated data will be downloaded from the EPA website or emailed to CDM Smith.
=  Subcontract data will be submitted to CDM Smith in electronic format consistent with CLP deliverables
= Electronic data will be input into the project's EQuIS database.
= EPA will archive CLP laboratory raw data in its document control system.
= Hard copies of analytical data received by CDM Smith will be archived in the project files for 10 years after contract expiration.
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Matrix
Analytical Group
Concentration Level

QAPP Worksheet #12a: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Aqueous
Target compound list (TCL) VOCs/SOMO02.4
Trace or Low (microgram per liter [ug/L])

DaQls

QC Sample or Measurement Performance
Activity

Measurement Performance Criteria

Overall Precision

Field duplicates

<40 percent relative percent difference (RPD) when VOCs in both
samples = 5x contract required quantitation limit (CRQL)
otherwise absolute difference (ABS) <2x CRQL when one or both
results < 5x CRQL

Overall Accuracy/Bias
(contamination)

Trip blank*

No analyte > CRQL
No target analyte concentrations > CRQL

Precision Matrix spike(MS)/matrix spike duplicate (MSD)** | See Worksheet #28 for compound-specific values

***Deuterated monitoring compounds (DMC); See Worksheet #28 for list of compound-specific values and range
Accuracy .

MS/MSD** of acceptable percent recoveries (%Rs)
Sensitivity Method blank Results < CRQL

Completeness

Data assessment
Verification and Completeness Checks

290 percent valid data versus total data collected and
290 percent planned data versus data collected
See Worksheet #34

*Reference EPA Region 2 Standard Operating Procedure (SOP) No. 34 for Trace/ Low VOA — Blank Type Criteria Table
**QOptional MS/MSD — Reference CLP SOMO02.4, Exhibit D, VOCs Section Table 11 for Criteria — Not typically required for CLP in Region 2
***DMCs — Reference CLP SOMO02.4, Exhibit D, VOCs Section Table 10 for Criteria
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QAPP Worksheet #12b: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Matrix Aqueous
Analytical Group TCL SVOCs/SOMO02.4
Concentration Level Low/Medium (ug/L)
| M Perf
DQls Qc Sample or easu.r?ment erformance Measurement Performance Criteria
Activity
o | Precisi Field dunli <40%RPD when SVOCs in both samples > 5xCRQL otherwise
verall Precision ield duplicates ABS < 2xCRQL
Precision MS/MSD** See Worksheet #28 for compound specific values
Accurac **#*DMCs; See Worksheet #28 for list of compound specific values and range
Y MS/MSD** of acceptable %Rs

Method detection limit (MDL) verification or Results < CRQL

Data assessment CRQLs meet project quantitation limit goals (PQLGs)
Completeness >90 percent valid data versus total data collected and

Data assessment

. 290 percent planned data versus data collected
Verification and Completeness Checks
See Worksheet #34

*Reference EPA Region 2 /Low/Medium Semi-volatile SOP shown on Worksheet #36 or most recent revision (https://www.epa.gov/quality/managing-quality-environmental-
data-epa-region-2)

**QOptional MS/MSD — Reference CLP SOM02.4, Exhibit D, SVOCs Section Table 12 for Criteria — Not typically required for Region 2

***(DMCs) — Reference CLP SOMO02.4, Exhibit D, SVOCs Section Table 11 for Criteria
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QAPP Worksheet #12c: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Aqueous
TCL Pesticides/SOMO02.4
Low/Medium (ug/L)

DQls

QC Sample or Measurement Performance
Activity

Measurement Performance Criteria

Overall Precision

Field duplicates

<40%RPD when pesticides in both samples > 5xCRQL, otherwise
ABS < 2xCRQL

Analytical accuracy/bias
(contamination)

Method blank

No analyte > CRQL
No target analyte concentrations = % CRQL

Precision MS/MSD** See Worksheet #28 for compound specific values
***| aboratory control sample (LCS);

Accuracy MS/MSD** See Worksheet #28 for the list of compound-specific values
Surrogates (Table 10 of method)
Method blank Results < CRQL

Sensitivity

Data assessment

CRQLs meet PQLGs or PALs at a minimum

Completeness

Data assessment
Verification and Completeness Checks

290 percent valid data versus total data collected and
290 percent planned data versus data collected
See Worksheet #34

*Reference EPA Region Low/Medium Pesticide Data Validation SOP on Worksheet # 36 or most recent revision (https://www.epa.gov/quality/managing-quality-
environmental-data-epa-region-2)

**MS/MSD — Reference CLP SOMO02.4, Exhibit D, Pesticides Section Table 11 for Criteria

***CS — Reference CLP SOMO02.4, Exhibit D, Pesticides Section Table 12 for Criteria
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Aqueous
TCL PCBs/Aroclors/SOMO02.4
Low/Medium (ug/L)
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DQls

QC Sample or Measurement Performance
Activity

Measurement Performance Criteria

Overall Precision

Field duplicates

<40%RPD when PCBs in both samples > 5xCRQL, otherwise
ABS < 2xQL

Analytical accuracy/bias
(contamination)

Method blank

No analyte > CRQL
No target analyte concentrations = % CRQL

Precision MS/MSD** See Worksheet #28 for compound specific values
***| CS; MS/MSD** . .
Accuracy See Worksheet #28 for the list of compound-specific values
Surrogates (Table 6 of method)
Method blank Results < CRQL
Sensitivity

Data assessment

CRQLs meet PQLGs or PALs at a minimum

Completeness

Data assessment
Verification and Completeness Checks

290 percent valid data versus total data collected and
290 percent planned data versus data collected
See Worksheet #34

*Reference EPA Region Low/Medium Aroclor Data Validation SOP on Worksheet # 36 or most recent revision https://www.epa.gov/quality/managing-quality-
environmental-data-epa-region-2
**MS/MSD — Reference CLP SOMO02.4, Exhibit D, Table 7 for Criteria — Not typically required for Region 2
*¥**| CS — Reference CLP SOMO02.4, Exhibit D, Table 8 for Criteria

CDM

Smith
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QAPP Worksheet #12e: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Matrix Aqueous
Analytical Group Metals — ISM02.4 — Inductively coupled plasma atomic emission spectroscopy (ICP-AES) (Total and dissolved)
Concentration Level Low/Medium (ug/L)
DQls Qc Sample or Measu'rt'ement Performance Measurement Performance Criteria
Activity
<40% RPD when both results > 5xCRQL otherwise,
.. . . ABS < 2xCRQL
P Fiel [ *
recision feld duplicates The validation SOP requires qualification of results <20% RPD. For
project purposes and data use, these criteria are satisfactory.
Precision Laboratory duplicate sample ** < 20% RPD**
Matrix spike ***; 75-125 %R;
Accuracy
LCS **** 70-130 %R (except Ag and Sb)
Comparability Assessed during data quality assessment (DQA) Comparable units, and methods
Completeness Assessed during DQA > 90% collection and analysis
P Verification and Completeness Checks See Worksheet #34
Field ri h lank i
Sensitivity/Accuracy dlaet: \:;Tf;:;{;:?;vc;i:dagé:ssessed during < CRQLs (Worksheet #15 and laboratory SOP)

* Reference EPA ICP-AES Data Validation SOP or most recent revision (https://www.epa.gov/quality/managing-quality-environmental-data-epa-region-2). More detailed QA/QC
procedures for this analytical service are provided in Exhibit E of the SOW, which can be accessed at https://www.epa.gov/clp/superfund-clp-analytical-statements-work-
SOWS

**Reference EPA CLP ISM02.4, Exhibit D of ICP-AES for Duplicate Sample Analysis, includes absolute difference criteria

***Reference EPA CLP ISM02.4, Exhibit D of ICP-AES for Spike Sample Analysis

**x*Reference EPA CLP ISMO02.4, Exhibit D of ICP-AES for LCS Sample Criteria
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QAPP Worksheet #12f: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Matrix Aqueous
Analytical Group Target analyte list (TAL) Metals /ISM02.4 - Inductively coupled plasma mass spectrophotometer (ICP-MS) (ug/L) (Total
and dissolved)
Concentration Level Low/Medium (ug/L)
DaQls QC Sample or Measurement Performance Measurement Performance Criteria

Activity

Overall Precision

Field duplicates

<40%RPD when both results > 5xCRQL

ABS < 2xCRQL when either result < 5xCRQL

(*Note. Validation SOP requires qualification of results
<20%RPD. For project purposes the above criteria are
satisfactory)

Precision

Laboratory duplicate sample **

< 20%RPD**

Accuracy

Matrix spike ***;

75-125%R;
70-130%R (except Ag and Sb)

Comparability

Assessed during DQA

Comparable units and methods

Completeness

Assessed during DQA
Verification and Completeness Checks

> 90 percent collection and analysis
See Worksheet #34

Sensitivity/Accuracy

Field rinsate / Method blanks assessed during DV
and DQA

< CRQLs (WS#15 and laboratory SOP)

*Reference EPA Region 2 ICP-MS Data Validation SOP or most recent revision (https://www.epa.gov/quality/managing-quality-environmental-data-epa-region-2)

(include absolute difference criteria)

**Reference EPA CLP ISMO02.4, Exhibit D of ICP-MS for Duplicate Sample Analysis
***Reference EPA CLP ISMO02.4, Exhibit D of ICP-MS for Spike Sample Analysis
***xReference EPA CLP ISM02.4, Exhibit D of ICP-MS for aqueous LCS (LCSW) Analysis
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QAPP Worksheet #12g: Measurement Performance Criteria Table
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Matrix Aqueous
Analytical Group TAL Total Cyanide (CN) — ISM02.4 — Spectrophotometer (Total and dissolved)
Concentration Level Low (ug/L)

QC Sample or Measurement Performance

DaQls

Activity

Measurement Performance Criteria

<40% RPD when both results > 5xCRQL
ABS < 2xCRQL when either result < 5xCRQL

Precision Field duplicates L . e .
P Validation SOP requires qualification of results <20% RPD. For project
purposes the above criteria are satisfactory.
Accuracy Equipment blank No analyte > CRQL
Precision Laboratory duplicate sample ** <20% RPD*
Accuracy Matrix spike*** 75-125 %R

Comparability

Assessed during DQA

Comparable units and methods

Completeness

Assessed during DQA
Verification and Completeness Checks

2 90 percent collection and analysis
See Worksheet #34

Sensitivity/Accuracy

Method blanks assessed during DV and DQA

< CRQLs (Worksheet #15 and laboratory SOP)

* Reference EPA Region 2 Hg and CN Data Validation SOP or most recent revision (https://www.epa.gov/quality/managing-quality-environmental-data-epa-region-2)
(include absolute difference criteria)

**Reference EPA CLP ISMO02.4, Exhibit D of Cyanide for Duplicate Sample Analysis

***Reference EPA CLP ISM02.4, Exhibit D of Cyanide for Spike Sample Analysis
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QAPP Worksheet #12h: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Aqueous

TAL —Total Mercury/ISMO02.4 - Cold Vapor Atomic Absorption (CVAA) (Total and dissolved)

Low (ug/L)
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DQls

QC Sample or Measurement Performance Activity

Measurement Performance Criteria

Overall Precision

Field duplicates

<40%RPD when both results > 5xCRQL
ABS < 2xCRQL when either result < 5xCRQL

Precision

Laboratory duplicate sample **

< 20%RPD*

Accuracy

Matrix spike***

75-125%R

Comparability

Assessed during DQA

Comparable units and methods

Completeness

Assessed during DQA
Verification and Completeness Checks

> 90 percent collection and analysis
See Worksheet #34

Sensitivity/Accuracy

Method blanks assessed during DV and DQA

< QLs (WS#15 and laboratory SOP)

* Reference EPA Region Hg Data Validation SOP or most recent revision (https://www.epa.gov/quality/managing-quality-environmental-data-epa-region-2)
(include absolute difference criteria)

**Reference EPA CLP ISMO02.4, Exhibit D of Mercury for Duplicate Sample Analysis

***Reference EPA CLP ISM02.4, Exhibit D of Mercury for Spike Sample Analysis
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Matrix
Analytical Group

Concentration Level

QAPP Worksheet #12i: Measurement Performance Criteria Table
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Aqueous

Methylmercury/Brooks Applied Laboratories (SOP # BAL-3200 based on EPA 1630 Modified)

Trace

DQls

QC Sample or Measurement Performance Activity

Measurement Performance Criteria

RPD < 40% when both results > 5xCRQL

Representativeness

Temperature Blank Checks Data validation (DV)

Precisi Fiel li
recision leld duplicate ABS < CRQL when either result < 5xCRQL
Accurac Laboratory duplicate RPD < 35% for values 25 MDL. No more than 35% of relative standard
¥ deviations (RSDs) >35%
Accuracy/Bias MS/MSD 65-135 %R
Precision MS/MSD RPD <£35%
Accuracy Ongoing Precision and Recovery Standard 67-133%R of certified value
Accuracy/

Oto6°C

Comparability

Evaluated during DQA

Comparable units, and methods

Completeness

Assessed during DQA

> 90 percent collection and analysis

Verification and Completeness Checks See Worksheet #34
Sensitivity/ ,E/?:t'ﬁg:jesltaifsnks <QLs (WS #15)
<
accuracy (assessed during DV and DQA) <0.0001 ng/L or <5 MDLs
CDM

Smith
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QAPP Worksheet #12j: Measurement Performance Criteria Table
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Aqueous
Total organic carbon (TOC)/Wet Chemistry — TOC-carbon analyzer - EPA Method 415.2, 9060 or SM5310B

Low (mg/L)
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DaQls

QC Sample or Measurement Performance
Activity

Measurement Performance Criteria

<40% RPD when both results > 5xQL

Precisi Fiel li
recision feld duplicates ABS < 2xQL when either result < 5xQL
Accuracy Temperature blank <6°C
- . <20% RPD for samples >5xQL;
Precision Laboratory duplicate sample
+ QL for samples <5xQL
Matrix Spike 75-125 %R;
Accuracy
LCS 80-120 %R
Sensitivity Method blank < QL; detection limits (QLs) meet project goals (PQLGSs)

Accuracy/Representativeness

Laboratory report/ DV

Holding times

Comparability

Data assessment

Comparable units, QLs, and methods

Completeness

Assessed during DQA
Verification and Completeness Checks

2 90 percent collection and analysis
See Worksheet #34
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QAPP Worksheet #12k: Measurement Performance Criteria Table
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Aqueous

Wet Chemistry-

DOC/POC - EPA Method 415.1?
Low
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DaQls

QC Sample or Measurement Performance Activity

Measurement Performance Criteria

Precision

Field Duplicate

RPD <40% if values >5xQL; otherwise ABS < 2xQL

Accuracy/Bias

MS Recovery
LCS Recovery

80-120%R
80-120%R or as stipulated in laboratory SOP

Precision MS/LCS RPD <£20%

Precision Laboratory duplicate/DV <20 %RPD if values >5xQL; otherwise ABS < 2xQL
Accuracy Method and Equipment Blanks <QL

Accuracy/ Temperature Blank checks 010 6°C

Representativeness

Data validation /DV

Comparability

Data Quality Assessment

Comparable units, QLs and methods

Completeness

Assessed during DQA

2 90 percent collection and analysis

Verification and Completeness Checks See Worksheet #34
Sensitivity/ Method blanks/Calibration Blank <Qls
Accuracy Data Quality Assessment Detection limits meet project goals

1. QAPP Worksheet # 23 provides more information on the sampling and analytical standard operating procedures (SOPs).
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QAPP Worksheet #12I: Measurement Performance Criteria Table
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Aqueous
Total suspended solids (TSS) — SM2540D
Low (mg/L)

Page 31 of 197

DaQls

QC Sample or Measurement Performance
Activity

Measurement Performance Criteria

Precision

Field duplicates

RPD < 40% if values >5xQL; otherwise ABS < QL

Accuracy/Bias

Quality Control Sample (QCS) or laboratory
fortified blank (LCS equivalent)

80-120 %R or as stipulated by manufacturer or laboratory

Accuracy/Representativeness

Temperature blank

0to 6°C

Precision

Laboratory duplicate

<20% RPD if values >5xQL; otherwise ABS < 2xQL

Comparability

Data assessment

Comparable units, QLs and methods

Completeness

Assessed during DQA
Verification and Completeness Checks

2 90 percent collection and analysis
See Worksheet #34

Sensitivity/Accuracy Method blanks <Qls
Sensitivity Data review Detection limits (QLs) meet project goals (PQLGs)
CDM

Smith



Matrix
Analytical Group
Concentration Level

Final Quality Assurance Project Plan

Revision: 0

February 14, 2019

QAPP Worksheet #12m: Measurement Performance Criteria Table
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Aqueous
Total dissolved solids (TDS) — SM2540C
Low (mg/L)
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QC Sample or Measurement Performance

DaQls Activity Measurement Performance Criteria
Precision Field duplicates RPD < 40% if values >5xQL; otherwise ABS < 2xQL
Accuracy/Bias LCS or QCS 80-120 %R or as stipulated by manufacturer or laboratory
Precision LCS or QCS <20% RPD

Accuracy/Representativeness

Temperature blank

0to 6°C

Precision Laboratory duplicate <20% RPD if values >5xQL; otherwise ABS < 2xQL
Sensitivity/Accuracy Preparation blank/method blanks <Qls
CDM

Smith



Matrix
Analytical Group

Concentration Level

Final Quality Assurance Project Plan

QAPP Worksheet #12n: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Aqueous
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Wet Chemistry Anions by lon chromatography (for chloride, sulfate, nitrate, phosphate) — Method EPA 300.0 or

equivalent
Low (mg/L)

DQls

QC Sample or Measurement Performance

Measurement Performance Criteria

Calibration standard verification

Activity
Precision Field duplicates s40% RPD .
ABS < 2xQL when either result < 5xQL

Accuracy Equipment blank No analyte > QL
Accuracy Temperature blank <6°C
Precision Laboratory duplicate <40% RPD
Sensitivity Method/Preparation blank No analyte > QL; detection limits meet project goals

Laboratory fortified blank 80-120 %R or laboratory in-house limits
Accuracy Matrix spike 75-125 %R or laboratory in-house limits

90-110 %R or laboratory in-house limits

Completeness

Assessed during DQA
Verification and Completeness Checks

> 90 percent collection and analysis
See Worksheet #34

Comparability

Data review

Similar units (mg/L) and methods
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QAPP Worksheet #120: Measurement Performance Criteria Table
(UFP-QAPP Manual Section 2.6.2)

(EPA 2106-G-05 Section 2.2.6)

Aqueous

Wet Chemistry-Anions by Colorimetry; Spectrophotometry (for ammonia)—EPA 350.1

Low (mg/L)

DQls

QC Sample or Measurement Performance Activity

Measurement Performance Criteria

<40% RPD

Precision Field Duplicates ABS < 2xQL when either result < 5xQL

Accuracy Equipment blank No analyte > QL

Accuracy Temperature Blank <6°C

Precision Laboratory Duplicate Sample <40% RPD

Sensitivity Method Blank No analyte > QL; Detection limits meet project goals
Matrix Spike; 75-125%R;

Accuracy LCS 80-120%R

Completeness

Assessed during DQA
Verification and Completeness Checks

> 90 percent collection and analysis
See Worksheet #34

Comparability

Data Review

Similar Units (mg/L)
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Concentration Level
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QAPP Worksheet #12p: Measurement Performance Criteria Table
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Aqueous

Wet Chemistry — Titration Alkalinity as Bicarbonate EPA 310.2 or SM2320?

Low/Medium (mg/L)
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QC Sample or Measurement Performance

DQls . Measurement Performance Criteria
Activity
. . . <40% RPD
Precision Field duplicates .
ABS < 2xQL when either result < 5xQL

Accuracy Equipment blank No analyte > QL
Accuracy Temperature blank <6°C
Precision Laboratory Duplicate sample <40% RPD
Sensitivity Method blank No analyte > QL; detection limits meet project goals
Accuracy LCS 80-120 %R

Assessed during DQA 2 90 percent collection and analysis
Completeness e

Verification and Completeness Checks See Worksheet #34

Comparability

Data review

Similar units (mg/L)

1. Titrimetric analysis will be performed for alkalinity using SM 2320
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Matrix
Analytical Group
Concentration Level

QAPP Worksheet #12q: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Soil/Sediment
TCL VOCs/SOMO02.4
Low/Medium (micrograms per kilogram [pug/kg])

DQls

QC Sample or Measurement Performance Activity

Measurement Performance Criteria

Overall Precision

Field duplicates

<100%RPD for sediments; <60%RPD for soils
ABS < 2xCRQL when either result < 5xCRQL

Precision MS/MSD** %RPD — see Worksheet #28
Accuracy Compound specific %Rs are on Worksheet #28
MS/MSD**

Comparability

Assessed during DQA

Comparable units and methods

Completeness

Assessed during DQA
Verification and Completeness Checks

2 90 percent collection and analysis
See Worksheet #34

Sensitivity/Accuracy

Method blanks assessed during DV and DQA

< CRQLs (WS#15 and laboratory SOP)

*Reference EPA Region 2 Low/Medium VOCs Data Validation SOP shown on Worksheet #36 or most recent revision_(https://www.epa.gov/quality/managing-quality-

environmental-data-epa-region-2)

**QOptional MS/MSD — Reference CLP SOMO02.4, Exhibit D, VOCs Section Table 11 for Criteria — Not typically required for Region 2
***(DMCs) — Reference CLP SOMO02.4, Exhibit D, VOCs Section Tables 10 for Criteria
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Concentration Level

Final Quality Assu

QAPP Worksheet #12r: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Soil/Sediment
TCL SVOCs/SOMO02.4
Low/Medium (ug/kg)
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DaQls

QC Sample or Measurement Performance Activity

Measurement Performance Criteria

Overall Precision

Field duplicates

<100%RPD for sediments; <60%RPD for soils;
ABS < 2xCRQL when either results < 5xCRQL

Precision

Laboratory duplicate;
MS/MSD**

Worksheet #28 lists compound-specific RPDs

Accuracy

***DMCs;
MS/MSD**

Worksheet #28 lists compound-specific %Rs

Comparability

Assessed during DQA

Comparable units and methods

Completeness

Assessed during DQA
Verification and Completeness Checks

2 90 percent collection and analysis
See Worksheet #34

Sensitivity/Accuracy

Method blanks assessed during DV and DQA

< CRQLs (WS#15 and laboratory SOP)

*Reference EPA Region 2 Low/Medium SVOCs Data Validation SOP shown on Worksheet # 36 or most recent revision (https://www.epa.gov/quality/managing-quality-
environmental-data-epa-region-2)
**QOptional MS/MSD — Reference CLP SOM02.4, Exhibit D, SVOCs Section Table 12 for Criteria — Not typically required for Region 2
***(DMCs) — Reference CLP SOMO02.4, Exhibit D, SVOCs Section Table 11 for Criteria
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QAPP Worksheet #12s: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Soil/Sediment
TCL Pesticides/SOMO02.4
Low/Medium (ug/kg)
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DQIs QC Sample or Measurement Performance Activity Measurement Performance Criteria
Precision Field duplicates <100%RPD for sedimgnts; SGO%RFD for soils
ABS < 2xCRQL when either result is <5xCRQL
Precision MS/MSD**
LCS*** See list of compound-specific RPDs and %Rs on
Accuracy MS/MSD** Worksheet #28
Surrogates****

Comparability

Assessed during DQA

Comparable units and methods

Completeness

Assessed during DQA
Verification and Completeness Checks

> 90 percent collection and analysis
See Worksheet #34

Sensitivity/Accuracy

Method blanks assessed during DV and DQA

< CRQLs (WS#15 and laboratory SOP)

*Reference EPA Region 2 Low/Medium Pesticide Data Validation SOP shown on Worksheet #36 or most recent revision (https://www.epa.gov/quality/managing-quality-
environmental-data-epa-region-2)
**MS/MSD — Reference CLP SOMO02.4, Exhibit D, Pesticides Section, Table 11 for Criteria — Not typically required for Region 2
***| CS — Reference CLP SOMO02.4, Exhibit D, Pesticides Section, Table 12 for Criteria
**** Surrogates — Reference CLP SOMO02.4, Exhibit D, Pesticides Section, Table 10 for Criteria
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QAPP Worksheet #12t: Measurement Performance Criteria

Soil/Sediment

(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

TCL PCBs/Aroclors/SOMO02.4

Low/Medium (ug/kg)
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DQls

QC Sample or Measurement Performance Activity

Measurement Performance Criteria

Overall Precision

Field duplicates

<100%RPD for sediments; <60%RPD for soils
ABS < 2xCRQL when either result is <5xCRQL

See list of compound-specific RPDs and %Rs on

Worksheet #28

Precision MS/MSD**
Accuracy MS/MSD**
Surrogates

Comparability

Assessed during DQA

Comparable units and methods

Completeness

Assessed during DQA

Verification and Completeness Checks

> 90 percent collection and analysis
See Worksheet #34

Sensitivity/Accuracy

Method blanks assessed during DV and DQA

< QLs (WS#15 and laboratory SOP)

*Reference EPA Region 2 Low/Medium PCB Data Validation SOP shown on Worksheet #36 or most recent revision http://www.epa.gov/region2/ga/documents.htm
**MS/MSD — Reference CLP SOMO02.4, Exhibit D, Table 7 for Criteria — Not typically required for Region 2
***LCS — Reference CLP SOMO02.4, Exhibit D, Table 8 for Criteria

**** Surrogates — Reference CLP SOMO02.4, Exhibit D, Pesticides Section, Table 6 for Criteria
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Matrix
Analytical Group

QAPP Worksheet #12u: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Soil/Sediment
Dioxins/Furans /HRSMO01.2

Concentration Level Low (ng/kg)
DQls QC Sample or Measurement Performance Activity Measurement Performance Criteria
Precision Field Duplicates*** If both sample results > 5xCRQL - RPD <100%RPD for sediments;
<60%RPD for soils****
if either result <5Xx CRQL, ABS < 2xCRQL
Accuracy Method Blank <1/2 CRQL, except OCDD/OCDF
OCDD/OCDF must be <3xCRQL
Accuracy Labeled compounds in samples (internal standard) 17-185%R for labeled compounds in samples
. 63-170% R for dioxin/furan analytes
A B LCS
ccuracy/Bias 17-185%R for labeled compounds
Precision LCS/LCSD RPD < 30% [Advisory]
Accuracy Temperature Blank Oto6°C
< %k %k %k k
Sensitivity Equipment Rinsate Blanks/Method Blank s CRQLs

DLs meet (PQLGs)****

Completeness

Assessed during DQA
Verification and Completeness Checks

2 90 percent collection and analysis
See Worksheet #34

Comparability

Data Review

Similar Units (ng/kg)

*Analytical criteria are outlined in the CLP SOWs. If a subcontract laboratory is utilized, analytical criteria may be outlined in the laboratory SOWs and SOPs.
***Only the field duplicate results will be affected since low precision may be due to non-homogenous soils. Data qualifiers will be applied to the field duplicate samples only.
****See Worksheet # 15 for sensitivity requirements and CRQL values.
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QAPP Worksheet #12v: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Soil/Sediment
TAL Metals/ISM02.4
ICP-AES (milligram per kilogram [mg/kg])

DaQls

QC Sample or Measurement Performance Activity*

Measurement Performance Criteria

Overall Precision

Field duplicates*

When both results > 5xCRQL, <100%RPD for sediments;
<60%RPD for soils
ABS < 2xCRQL when either result < 5xCRQL

(*Note. Validation SOP requires qualification of results
<50%RPD. For project purposes the above criteria are
satisfactory)

Precision Laboratory duplicate sample ** < 35%RPD* (DV action based on this value)
Accuracy Equipment blank* No analyte > CRQL

Matrix spike***; 75-125 %R
Accuracy

70-130 %R (Sb and Ag 50-150%R)

Comparability

Assessed during DQA

Comparable units and methods

Completeness

Assessed during DQA
Verification and Completeness Checks

2 90 percent collection and analysis
See Worksheet #34

Sensitivity/Accuracy

Method blanks assessed during DV and DQA

< CRQLs (WS#15 and laboratory SOP)

* Reference EPA ICP-MS Data Validation SOP or most recent revision (https://www.epa.gov/quality/managing-quality-environmental-data-epa-region-2).
More detailed QA/QC procedures for this analytical service are provided in Exhibit E of the SOW, which can be accessed at: https://www.epa.gov/clp/epa-contract-laboratory-
program-statement-work-inorganic-superfund-methods-multi-media-multi-1
**Reference EPA CLP ISM02.4, Exhibit D of ICP-AES for Duplicate Sample Analysis, includes absolute difference criteria
***Reference EPA CLP ISM02.4, Exhibit D of ICP-AES for Spike Sample Analysis
****Reference EPA CLP ISM02.4, Exhibit D of ICP-AES for LCS Sample Criteria
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QAPP Worksheet #12w: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Matrix Soil/Sediment
Analytical Group TAL Metals/ISM02.4
Concentration Level ICP-MS (mg/kg)
DQls QC Sample or Measurement Performance Activity* Measurement Performance Criteria
<100%RPD for sediments; <60%RPD for soils when
>
Overall Precision Field duplicates both results 2 5xCRQL
ABS < 2xCRQL when either result < 5xCRQL
Precision Laboratory duplicate sample ** < 35%RPD* (DV action based on this value)
Accuracy Equipment blank* No analyte > CRQL
Accurac Matrix spike***; 75-125%R
Y LCS**** 70-130%R
Comparability Assessed during DQA Comparable units and methods
Assessed during DQA > 90 percent collection and analysis
Completeness R
Verification and Completeness Checks See Worksheet #34
Sensitivity/Accuracy Method blanks assessed during DV and DQA < CRQLs (WS#15 and laboratory SOP)

*Reference EPA ICP-MS Data Validation SOP or most recent revision revision (https://www.epa.gov/quality/managing-quality-environmental-data-epa-region-2). More detailed
QA/QC procedures for this analytical service are provided in Exhibit E of the SOW, which can be accessed at: https://www.epa.gov/clp/epa-contract-laboratory-program-
statement-work-inorganic-superfund-methods-multi-media-multi-1

**Reference EPA CLP ISMO02.4, Exhibit D of ICP-MS for Duplicate Sample Analysis

***Reference EPA CLP ISMO02.4, Exhibit D of ICP-MS for Spike Sample Analysis

****Reference EPA CLP ISM02.4, Exhibit D of ICP-MS for LCS Sample Criteria
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QAPP Worksheet #12x: Measurement Performance Criteria Table
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Matrix Soil/Sediment

Analytical Group TAL —Total Cyanide/ISM02.4 or current method-Colorimeter or Spectrophotometer

Concentration Level Low (mg/kg)

DQls QC Sample or Measurement Performance Activity Measurement Performance Criteria

<100%RPD for sediments; <60%RPD for soils when both

Precision Field duplicate results 2 5xCRQL
ABS < 2xCRQL when either result <5xCRQL

Accuracy Equipment blank No analyte > CQRL

Precision Laboratory duplicate sample** < 35% RPD; ABS < 2xCRQL when either result <5xQL

Accuracy Equipment blank* No analyte > CRQL

Accuracy MS*** 75-125%R

Comparability Assessed during DQA Comparable units and methods

Completeness Assessed during DQA > 90 percent collection and analysis

P Verification and Completeness Checks See Worksheet #34
Field ri Meth lank ing DV
Sensitivity/Accuracy Dl(el: rinsate/ Method blanks assessed during and < CRQLs (WS#15 and laboratory SOP)

*Reference EPA Region 2 Hg and CN DV SOP or most recent revision (https://www.epa.gov/quality/managing-quality-environmental-data-epa-region-2)
(include ABS criteria)

**Reference EPA CLP ISMO02.4, Exhibit D of Cyanide for Duplicate Sample Analysis

***Reference EPA CLP ISM02.4, Exhibit D of Cyanide for Spike Sample Analysis
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QAPP Worksheet #12y: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Matrix Soil/Sediment

Analytical Group TAL —Total Mercury/ISM02.4 or current method

Concentration Level Cold Vapor Atomic Absorption (CVAA) (mg/kg)

DQls QC Sample or Measurement Performance Activity* Measurement Performance Criteria
<100%RPD for sediments; <60%RPD for soils when both
results > 5xCRQL
ABS < 2xCRQL when either result <5xCRQL

Overall Precision Field duplicates
(*Note. The validation SOP requires qualification of
results <50%RPD. For project purposes, the above
criteria are satisfactory)

Precision Laboratory duplicate sample ** < 35%RPD* (DV action based on this value)

Accuracy Equipment blank* No analyte > CRQL

Accuracy Matrix spike*** 75-125%R

Comparability Assessed during DQA Comparable units and methods

Completeness Assessed during DQA > 90 percent collection and analysis

P Verification and Completeness Checks See Worksheet #34
Sensitivity/Accuracy Field rinsate/ Method blanks assessed during DV and DQA < QLs (WS#15 and laboratory SOP)

*Reference EPA Region 2 Hg and CN Data Validation SOP or most recent revision (https://www.epa.gov/quality/managing-quality-environmental-data-epa-region-2)
(include absolute difference criteria)

**Reference EPA CLP ISMO02.4, Exhibit D of Mercury for Duplicate Sample Analysis (page D-19) (include absolute difference criteria)

***Reference EPA CLP ISM02.4, Exhibit D of Mercury for Spike Sample Analysis (page D-18)
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Matrix
Analytical Group
Concentration Level

QAPP Worksheet #12z: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Sediment
Methylmercury/ BAL-3200/EPA 1630 Modified
Low

DQls

QC Sample or Measurement Performance Activity

Measurement Performance Criteria

<60% RPD for sediments when both results > 5xQL

Precision Field duplicates
ABS < 2xQL when either result <5xQL
. . RPD < 35% for values 25 MDL. No more than 35% of RSDs
Precision Laboratory duplicate sample
>35%
Accuracy/Bias MS/MSD 65-135%R
Precision MS/MSD RPD <£35%
Accuracy Ongoing precision and recovery (Standard 67-133%R of certified value

Reference Material [SRM])

Accuracy/Representativeness

Temperature blank checks/data validation (DV)

0to 6°C

Comparability

Assessed during DQA

Comparable units and methods

Completeness

Assessed during DQA
Verification and Completeness Checks

> 90 percent collection and analysis
See Worksheet #34

Sensitivity/Accuracy

Method blanks assessed during DV and DQA

< QLs (WS#15 and laboratory SOP)
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QAPP Worksheet #12aa: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Sediment

6 Step Selective Sequential Extractions for Mercury (BAL-3900, or equivalent) with Mercury Analysis (EPA 1631E,
Appendix BAL-3101, or equivalent) (Includes volatile mercury analysis as the FO step)

Concentration Level Variable
DQls QC Sample or Measurement Performance Activity Measurement Performance Criteria
RPD < 35% for samples after sequential extraction;
o, S
Precision Laboratory analytical duplicate sample RPD < 30%; results < 5x the methgd reportlnglllmlt (MRL) anfj
+ 2x the MRL of each other for soil samples without sequential
extraction
Accurac Laboratory analvtical soike sample 77-123% R for samples after sequential extraction;
¥ ¥ ¥ P P 75 -130 % R for samples without sequential extraction
Accuracy LCS 70-130 %R
Sensitivity/Accuracy Method Blank < QLs and meets PAL on WS#15
CDM

Smith
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QAPP Worksheet #12ab: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Soil/Sediment
Grain size/D6913 and D7928
NA (percent particle size)
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DQls

QC Sample or Measurement Performance Activity

Measurement Performance Criteria

Precision

Laboratory Duplicate Sample

<40% RPD*

*The RPD will be calculated on a subset of the grain size fractions using the following formula. The percent retained will be used to determine the RPD.
RPD =100 x |X1-X2|/(X1+X2) where X1 and X2 are the reported results for selected fractions of sample and duplicate results.
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QAPP Worksheet #12ac: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Soil/Sediment
TOC/Lloyd Kahn Method
Low (mg/kg)

DQls

QC Sample or Measurement Performance Activity

Measurement Performance Criteria

<60% RPD for sediments; <60%RPD for soils when both

Representativeness

Precision Field Duplicates results > 5xCRQL ABS < 2xQL when either result < 5xQL
Mid-Range calibration verification standard 80-120%

Accuracy - —
Near detection Limit Standard 75-125%

Precision Laboratory Duplicate <35% RPD

Accuracy/ Temperature Blank checks DV 0to6°C

Comparability

Evaluated during Data Assessment

Comparable units, and methods

Completeness

Assessed during DQA
Verification and Completeness Checks

2 90 percent collection and analysis
See Worksheet #34

Sensitivity/
Representativeness

Method blanks/DV and DQA

<Qls
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QAPP Worksheet #12ad: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)

(EPA 2106-G-05 Section 2.2.6)

Matrix Soil/Sediment
Analytical Group Moisture Content/ASTM D2216
Concentration Level NA (percent particle size)
DQls QC Sample or Measurement Performance Activity Measurement Performance Criteria
Precision Laboratory Duplicate Sample* <40% RPD

*Though the method cited does not require a laboratory duplicate sample, the performance of a laboratory duplicate sample will provide accuracy for this value. The
accuracy in this value is important as it will allow for more accurate dry-weight correction of complex mercury data.
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QAPP Worksheet #12ae: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Gas/Air (Solid Sorbent Tube)
Mercury/ NIOSH 6009
0.01 to 0.5 mg/m3 (10-L sample)
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DQls QC Sample or Measurement Performance Activity Measurement Performance Criteria
Precision Laboratory Duplicate Sample* <30% RPD
Analytical Accuracy/Bias LCS 25125%R
(laboratory)
Analytical Precision LCSD <20% RPD

Overall Accuracy/Bias
(Contamination)

Method Blank

No target compounds >RL

Sensitivity Qualitative

Method Blank
MDL Standards

No target compounds > RL
80-120%R

Completeness

See Worksheet #37

See Worksheet #37

* Sorbent tube samples will be analyzed for mercury with NIOSH 6009.

CDM
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QAPP Worksheet #13: Secondary Data Criteria and Limitations Table
(UFP-QAPP Manual Section 2.7)
(EPA 2106-G-05 Chapter 3: QAPP Elements for Evaluating Existing Data)

. . Factors affecting the Reliability of Data and
Data Type Data Source Data Use Relative to Current Project .. g' v
Limitations on Data Use
Site Characterization Report, Troy
. Chemical Newark Manufacturing Plant. Results used to plan Rl field work and select .
Chemical . No known issues.
Geosyntec Consultants. November 18, sample locations and analyses.
2016.
. . . Identification of surface water drainage .
Topographic United States Geologic Survey & No known issues.
pathways
. . . L . Published data are available. No known
Meteorological National Weather Service Estimations of seasonal fluctuations L
limitations.
CDM

Smith
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QAPP Worksheet #14 and #16: Project Tasks and Schedule
(UFP-QAPP Manual Section 2.8.2)
(EPA 2106-G-05 Section 2.2.4)

A summary of major project tasks is provided below. Field activities are anticipated to begin in November 2018 and conclude in June 2019.

CDM Smith Activity/Task

Description/ Duration

Deliverable

Deliverable Due Date*

Prepare QAPP

Create draft and final versions in preparation for
RI field activities

QAPP

10/12/2018 (Final QAPP)

Field Investigation

Coordinate with surveyor, driller and culture

No deliverable. Readiness

Prior to start of field program

Mobilization resources subcontractors; order equipment and checklist/ field planning meeting

bottleware - prepare Scribe files agenda document these activities
Hydrogeological November 2018 - February 2019 Field forms and logbooks (well 1 day post completion of sampling
Assessment assessment checklist)

Sediment Sampling
Program

January 2019 - February 2019

Surface Water Sampling
Program

Wet weather (February 2019) and dry weather
(May 2019) - schedule subject to weather

Soil Sampling Program

January 2019 - February 2019

Groundwater Sampling
Program

February 2019 — May 2019

Field forms;
validated data packages

1 day post completion of sampling;
42 days after sample receipt

1 day after completion of sampling;
42 days after sample receipt

1 day after sampling;
42 days after sample receipt

1 day post completion of sampling;
42 days after sample receipt

IDW Disposal Coordinate with IDW subcontractor for sampling | Waste characterization results; 2 weeks post completion of
and analysis; complete off-site rule form disposal documentation sampling

Demobilization Return equipment; copy field logs; submit Scribe | None NA
files to DM

Data Validation Verify QC and sample data results as per WS #36 | DV reports 21 days after last data sample

delivery group (SDG) received

Data Assessment

Assess data quality and usability of validated
data as per WS #37

Data Usability/Quality Report

14 days after database review is
complete and data hold released

Prepare Rl Report

Create draft and final versions of report detailing
nature and extent of contamination

Rl Report

1/22/2020 (Final RI report)

HHRA

Create draft and final versions of report detailing
potential threats to human health

HHRA Report

December 2019 (Final HHRA)

Ecological Risk
Assessment

Create draft and final versions of report detailing
ecological risk

SLERA Report

December 2019 (Final SLERA)

*Deliverable due dates may be moved pending unexpected delays during field work. IDW - Investigation derived waste
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New Jersey EPA National NJDEP Health EPARSL for | Groundwater | Groundwater CRQL - CRQL -
Analyte Drinking Water | Primary Drinking based Ground SOMO02.4 SOMO02.4
] CAS Number ) Tapwater PAL PQLG
(All units pg/L) Standards Water Standards Water Quality [d] (ug/L) (ug/L) Trace Water | Low Water
(NJMCL) [a] [b] Criteria [c] (ug/L) (ne/L)
1,1,1-Trichloroethane 71-55-6 30 200 30 8,000 30 10 0.5 5
1,1,2,2-Tetrachloroethane 79-34-5 1 NL 1 0.076 0.076 0.076 0.5 5
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 NL NL NL 10,000 10,000 3,333 0.5 5
1,1,2-Trichloroethane 79-00-5 3 5 3 0.28 0.28 0.28 0.5 5
1,1-Dichloroethane 75-34-3 50 NL 50 2.8 2.8 0.93 0.5 5
1,1-Dichloroethene 75-35-4 2 7 1 280 1 0.5 0.5 5
1,2,3-Trichlorobenzene 87-61-6 NL NL NL 7 7 2.3 0.5 5
1,2,4-Trichlorobenzene 120-82-1 9 70 9 1.2 1.2 0.6 0.5 5
1,2-Dibromo-3-chloropropane 96-12-8 0.2 0.2 0.02 0.00033 0.00033 0.00033 0.5 5
1,2-Dibromoethane 106-93-4 0.05 0.05 0.0004 0.01 0.0004 0.0004 0.5 5
1,2-Dichlorobenzene 95-50-1 600 600 600 300 300 100 0.5 5
1,2-Dichloroethane 107-06-2 2 5 0.3 0.17 0.17 0.17 0.5 5
1,2-Dichloropropane 78-87-5 5 5 0.5 0.14 0.14 0.14 0.5 5
1,3-Dichlorobenzene 541-73-1 600 NL 600 NL 600 200 0.5 5
1,4-Dichlorobenzene 106-46-7 75 75 75 0.48 0.48 0.48 0.5 5
2-Butanone 78-93-3 NL NL 300 5,600 300 100 5 10
2-Hexanone 591-78-6 NL NL NL 38 38 13 5 10
4-Methyl-2-pentanone 108-10-1 NL NL NL 6,300 6,300 2,100 5 10
Acetone 67-64-1 NL NL 6,000 14,000 6,000 2,000 5 10
Benzene 71-43-2 1 5 0.2 0.46 0.20 0.2 0.5 5
||Br0moch|oromethane 74-97-5 NL NL NL 83 83 28 0.5 5
[[Bromodichloromethane 75-27-4 80 80 0.60 0.13 0 0.13 0.5 5
[[Bromoform 75-25-2 80 80 4 3.3 3.3 1.1 0.5 5
[[Bromomethane 74-83-9 NL NL 10 7.5 7.5 3 0.5 5
[lcarbon Disulfide 75-15-0 NL NL 700 810 700 233 0.5 5
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New Jersey EPA National NJDEP Health EPARSL for | Groundwater | Groundwater CRQL - CRQL -
Analyte Drinking Water | Primary Drinking based Ground SOMO02.4 SOMO02.4
] CAS Number ) Tapwater PAL PQLG
(All units pg/L) Standards Water Standards Water Quality [d] (ug/L) (ug/L) Trace Water | Low Water
(NJMCL) [a] [b] Criteria [c] (ng/L) (ne/L)
Carbon Tetrachloride 56-23-5 2 5.00 0.4 0.46 0.40 0.4 0.5 5
Chlorobenzene 108-90-7 50 100 50 78 50 17 0.5 5
Chloroethane 75-00-3 NL NL NL 21,000 21,000 7,000 0.5 5
Chloroform 67-66-3 80 80 70 0.22 0.22 0.22 0.5 5
Chloromethane 74-87-3 NL NL NL 190 190 63 0.5 5
cis-1,2-Dichloroethene 156-59-2 70 70 70 36 36 12 0.5 5
cis-1,3-Dichloropropene 10061-01-5 NL NL NL NL N/A N/A 0.5 5
Cyclohexane 110-82-7 NL NL NL 13,000 13,000 4,333 0.5 5
[[bibromochloromethane 124-48-1 80 80 0.40 0.87 0.40 0.4 0.5 5
[[Dichlorodifluoromethane 75-71-8 NL NL 1,000 200 200 67 0.5 5
[[Ethylbenzene 100-41-4 700 700 700 1.5 2 0.5 0.5 5
[lisopropylbenzene 98-82-8 NL NL NL 450 450 150 0.5 5
[, p-Xylene* 108-38-3 1,000 10,000 NL 190 190 63 0.5 5
[[Methy! Acetate 79-20-9 NL NL 7,000 20,000 7,000 2,333 0.5 5
[[Methy! tert-Butyl Ether 1634-04-4 70 NL 70 14 14 5 0.5 5
[[Methylcyclohexane 108-87-2 NL NL NL NL N/A N/A 0.5 5
Methylene Chloride 75-09-2 3 5 3 11 3 1 0.5 5
0-Xylene** 95-47-6 1,000 10,000 1,000 190 190 63 0.5 5
Styrene 100-42-5 100 100 100 1,200 100 33 0.5 5
Tetrachloroethene 127-18-4 1 5 0.4 11 0.40 0.4 0.5 5
Toluene 108-88-3 1,000 1,000 600 1,100 600 200 0.5 5
trans-1,2-Dichloroethene 156-60-5 100 100 100 360 100 33 0.5 5
[[trans-1,3-Dichloropropene 10061-02-6 NL NL NL NL N/A N/A 0.5 5
[[Trichloroethene 79-01-6 1 5 1 0.49 0.49 0.49 0.5 5
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New Jersey EPA National NJDEP Health EPARSL for | Groundwater | Groundwater CRQL - CRQL -
Analyte Drinking Water | Primary Drinking based Ground SOMO02.4 SOMO02.4
] CAS Number ) Tapwater PAL PQLG
(All units pg/L) Standards Water Standards Water Quality [d] (ug/L) (ug/L) Trace Water | Low Water
(NJIMCL) [a] [b] Criteria [c] HE HE (ng/L) (ug/L)
Trichlorofluoromethane 75-69-4 NL NL 2000 5,200 2000 667 0.5 5
Vinyl Chloride 75-01-4 2 2 0.08 0.019 0.019 0.019 0.5 5
Xylenes (Total) 1330-20-7 1,000 10,000 1,000 190 190 190 NL NL
Notes:

1. PALs were selected as the minimum value presented in a through d below.
(a) New Jersey Drinking Water Standards, February 10, 2009 (http://www.nj.gov/dep/standards/drinking%20water.pdf), downloaded May 13, 2017.
(b) EPA National Primary Drinking Water Standards, EPA 816-F-09-0004, May 2009. (https://www.epa.gov/sites/production/files/2016-06/documents/npwdr_complete_table.pdf)
(c) New Jersey Ground Water Quality Standards Class I1A (N.J.A.C. 7:9C), March 2014. (http://www.nj.gov/dep/rules/rules/njac7_9c.pdf)
(d) EPA Human health-based screening — RSL Tapwater (Target Risk = 1E-06; Target Hazard Quotient = 1), June 2017. The lower value of the RSLs derived from cancer versus noncancer

endpoints was selected.

(http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/Generic_Tables/index.htm)

Bolded values indicate PQLGs are less than the CRQL. CDM Smith will not request the existing CLP MAs for VOCs, as they are not the considered the primary compounds of concern.

*Xylene (total) was used for m,p-xylene PAL criteria. M-xylene and p-xylene are reported as one compound under SOM02.4.

** Xylene (total) was used for o-xylene PAL criteria.

CAS - Chemical Abstracts Service

EPA - Environmental Protection Agency

CLP - contract laboratory program

CRAQL - contract required quantitation limit

MA - modified analysis

N/A - not applicable

NJDEP - New Jersey Department of Environmental Protection
NJMCL - New Jersey maximum concnetration level

NL - not listed

NJ GWQC - New Jersey Groundwater Quality Criteria
PAL - project action limit

PQLG - project quantitation limit goal

RSL - regional screening level

VOC - volatile organic compound

ug/L - microgram per liter
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NJDEP Ecological | National Recommended . NJDEP Surfa.ce National Surface Surface Water CRQL - CRAL -
Analyte ) e ) . EPA Region 3 | Water Quality | Recommended SOMO02.4 SOMO02.4
. CAS Number Screening Criteria Water Quality Criteria L R Water PAL PQLG
(All units pg/L) ! . (EPA3ECO) [c] Criteria for Water Quality Trace Water | Low Water
(Chronic) [a] (Chronic) [b] - (ne/L) (ne/L)
Fresh Water [d] Criteria [e] (ng/L) (ng/L)
1,1,1-Trichloroethane 71-55-6 76 NL 11 120 NL 11 3.7 0.5 5
1,1,2,2-Tetrachloroethane 79-34-5 380 NL 610 4.7 0.17 0.17 0.17 0.5 5
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 NL NL NL NL NL N/A N/A 0.5 5
1,1,2-Trichloroethane 79-00-5 500 NL 1200 13 0.59 0.59 0.5 0.5 5
1,1-Dichloroethane 75-34-3 NL NL 47 NL NL 47 16 0.5 5
1,1-Dichloroethene 75-35-4 65 NL 25 4.7 330 4.7 1.6 0.5 5
1,2,3-Trichlorobenzene 87-61-6 NL NL 8 NL NL 8 2.7 0.5 5
1,2,4-Trichlorobenzene 120-82-1 30 NL 24 21 35 21 7 0.5 5
1,2-Dibromo-3-chloropropane 96-12-8 NL NL NL NL NL N/A N/A 0.5 5
1,2-Dibromoethane 106-93-4 NL NL NL NL NL N/A N/A 0.5 5
1,2-Dichlorobenzene 95-50-1 14 NL 0.7 2000 420 0.7 0.5 0.5 5
1,2-Dichloroethane 107-06-2 910 NL 100 0.29 0.38 0.29 0.29 0.5 5
1,2-Dichloropropane 78-87-5 360 NL NL 0.5 0.5 0.5 0.5 0.5 5
1,3-Dichlorobenzene 541-73-1 38 NL 150 2200 320 38 13 0.5 5
1,4-Dichlorobenzene 106-46-7 9.4 NL 26 550 63 9.4 3.1 0.5 5
2-Butanone 78-93-3 NL NL 14000 NL NL 14,000 4,667 5 10
2-Hexanone 591-78-6 NL NL 99 NL NL 99 33 5 10
4-Methyl-2-pentanone 108-10-1 NL NL 170 NL NL 170 57 5 10
Acetone 67-64-1 NL NL 1500 NL NL 1,500 500 5 10
Benzene 71-43-2 114 NL 370 0.15 2.2 0.15 0.15 0.5 5
[Bromochloromethane 74-97-5 NL NL NL NL NL N/A N/A 0.5 5
llBromodichloromethane 75-27-4 NL NL NL 0.55 0.55 0.55 0.5 0.5 5
llBromoform 75-25-2 230 NL 320 43 4.3 43 1.4 0.5 5
llBromomethane 74-83-9 16 NL NL 47 47 16 5.3 0.5 5
|lcarbon Disulfide 75-15-0 NL NL 0.92 NL NL 0.92 0.7 0.5 5
||Carbon Tetrachloride 56-23-5 240 NL 13.3 0.33 0.23 0.23 0.23 0.5 5
llchlorobenzene 108-90-7 47 NL 1.3 210 130 1.3 0.5 0.5 5
|lchloroethane 75-00-3 NL NL NL NL NL N/A N/A 0.5 5
llchloroform 67-66-3 140 NL 1.8 68 5.7 1.8 0.6 0.5 5
Chloromethane 74-87-3 NL NL NL NL NL N/A N/A 0.5 5
cis-1,2-Dichloroethene 156-59-2 NL NL NL NL NL N/A N/A 0.5 5
cis-1,3-Dichloropropene 10061-01-5 NL NL 0.055 0.34 0.34 0.055 0.055 0.5 5
Cyclohexane 110-82-7 NL NL NL NL NL N/A N/A 0.5 5
|[Dibromochloromethane 124-48-1 NL NL NL 0.4 0.4 0.4 0.4 0.5 5
[Dichlorodifluoromethane 75-71-8 NL NL NL NL NL N/A N/A 0.5 5

Bilth
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Aqueous Screening Criteria - VOCs - Surface Water
Project Action Limits and Laboratory-Specific Detection/Quantitation Limits
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Newark, New Jersey

NJDEP Ecological | National Recommended . NJDEP Surfa.ce National Surface Surface Water CRQL - CRAL -
Analyte ) e ) . EPA Region 3 | Water Quality | Recommended SOMO02.4 SOMO02.4
. CAS Number Screening Criteria Water Quality Criteria L R Water PAL PQLG
(All units pg/L) ! . (EPA3ECO) [c] Criteria for Water Quality Trace Water | Low Water
(Chronic) [a] (Chronic) [b] - (ne/L) (ne/L)
Fresh Water [d] Criteria [e] (ng/L) (ng/L)
Ethylbenzene 100-41-4 14 NL 90 530 530 14 4.7 0.5 5
|lisopropylbenzene 98-82-8 NL NL 2.6 NL NL 2.6 0.87 0.5 5
|lm, p-Xylene* 108-38-3 27 13 13 NL NL 13 43 0.5 5
[[Methy! Acetate 79-20-9 NL NL NL NL NL N/A N/A 0.5 5
|[Methy! tert-Butyl Ether 1634-04-4 51000 NL 11070 70 NL 70 23 0.5 5
[[Methylcyclohexane 108-87-2 NL NL NL NL NL N/A N/A 0.5 5
Methylene Chloride 75-09-2 940 NL 98.1 2.5 4.6 2.5 0.8 0.5 5
o-Xylene** 95-47-6 27 13 13 NL NL 13 4.3 0.5 5
Styrene 100-42-5 32 NL 72 NL NL 32 11 0.5 5
Tetrachloroethene 127-18-4 45 NL 111 0.34 0.69 0.34 0.34 0.5 5
Toluene 108-88-3 253 NL 2 1300 1300 2 0.7 0.5 5
trans-1,2-Dichloroethene 156-60-5 970 NL 970 590 140 140 47 0.5 5
trans-1,3-Dichloropropene 10061-02-6 NL NL 0.055 0.34 0.34 0.055 0.055 0.5 5
Trichloroethene 79-01-6 47 NL 21 1 2.5 1 0.5 0.5 5
Trichlorofluoromethane 75-69-4 NL NL NL NL NL N/A N/A 0.5 5
Vinyl Chloride 75-01-4 930 NL 930 0.082 0.025 0.025 0.025 0.5 5
IX lenes (Total) 1330-20-7 27 NL 13 NL NL 13 13 NL NL
Notes:

1. Surface water PALs were selected as the minimum value presented in a through e below.

(a) NJDEP Surface Water Quality Standards: Ecological Screening Criteria (Chronic), October 2016
(http://www.nj.gov/dep/rules/rules/njac7_9b.pdf)

(b) EPA National Recommended Aquatic Life Criteria table based on Freshwater CCC (chronic) values,
Accessed May 2017 (http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm)

(c) EPA Region 3 Biological Technical Assistance Group Freshwater Screening Benchmarks, July 2006
https://www.epa.gov/sites/production/files/2015-09/documents/r3_btag_fw_benchmarks_07-06.pdf

(d) NJDEP Surface Water Quality Standards: Human Health Criteria, October 2016
(http://www.nj.gov/dep/rules/rules/njac7_9b.pdf)

(e) EPA National Recommended Water Quality Criteria, Human Health for the consumption of water and organism
Accessed May 2017 (https://www.epa.gov/wgqc/national-recommended-water-quality-criteria-human-health-criteria-table)

Bolded values indicate PQLGs are less than the CRQL. CDM Smith will not request the existing CLP MAs for VOCs, as they are not the considered the primary compounds of concern.

*Xylene (total) was used for m,p-xylene PAL criteria. M-xylene and p-xylene are reported as one compound under SOM02.4.
** Xylene (total) was used for o-xylene PAL criteria.
CAS - Chemical Abstracts Service

EPA - Environmental Protection Agency

NL - not listed

NJ GWQC - New Jersey Groundwater Quality Criteria
PAL - project action limit

PQLG - project quantitation limit goal

RSL - regional screening level

VOC - volatile organic compound

ug/L - microgram per liter

CLP - contract laboratory program

CRQL - contract required quantitation limit

MA - modified analysis

N/A - not applicable

NJDEP - New Jersey Department of Environmental Protection

Bilth
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QAPP WORKSHEET # 15¢

Project Action Limits and Laboratory-Specific Detection/Quantitation Limits

Pierson's Creek Site OU1
Newark, New Jersey

'_\'e:_" Jersey EPANational | NIDEP Health-based | . oo Gr Ground Gr CRQL -
Analyte (All units pg/L) CAS Number Drinking Water Primary Drinking | Ground Water Quality PARSL for Screening Criteria PAL PQLG SOMO02.4 Low|

Standards Water Standards [b] Criteria [c] Tapwater [d] (ne/L) (mg/L) (ng/L) Water (ug/L)

(NJMCL) [a]
1,1'-Biphenyl 92-52-4 NL NL 400 0.83 400 1 1 5
1,4-Dioxane 123-91-1 NL NL NL 0.46 0.46 0.46 0.46 2
1,2,4,5-Tetrachlorobenzene 95-94-3 NL NL NL 1.7 2 1.7 1.7 5
2,2'-oxybis(1-Chloropropane) 108-60-1 NL NL 300 710 300 300 100 10
2,3,4,6-Tetrachlorophenol 58-90-2 NL NL NL 240 240 240 80 5
2,4,5-Trichlorophenol 95-95-4 NL NL 700 1,200 700 700 233 5
2,4,6-Trichlorophenol 88-06-2 NL NL 1 4.1 1 1 1 5
2,4-Dichlorophenol 120-83-2 NL NL 20 46 20 20 6.7 5
2,4-Dimethylphenol 105-67-9 NL NL 100 360 100 100 33 5
2,4-Dinitrophenol 51-28-5 NL NL 10 39 10 10 10 10
2,4-Dinitrotoluene 121-14-2 NL NL NA 0.24 0.24 0.24 0.24 5
2,6-Dinitrotoluene 606-20-2 NL NL NA 0.049 0.049 0.049 0.049 5
2-Chloronaphthalene 91-58-7 NL NL NL 750 750 750 250 5
2-Chlorophenol 95-57-8 NL NL 40 91 40 40 13 5
2-Methylnaphthalene 91-57-6 NL NL 30 36 30 30 10 5
2-Methylphenol 95-48-7 NL NL NA 930 930 930 310 10
2-Nitroaniline 88-74-4 NL NL NA 190 190 190 63 5
2-Nitrophenol 88-75-5 NL NL NL NL NL N/A N/A 5
3,3"-Dichlorobenzidine 91-94-1 NL NL 0.08 0.13 0.08 0.08 0.08 10
3-Methylphenol 108-39-4 NL NL NL 930 930 930 310 5
3-Nitroaniline 99-09-2 NL NL NL NL NL N/A N/A 10
4,6-Dinitro-2-methylphenol 534-52-1 NL NL 0.7 2 0.7 0.7 0.7 10
4-Bromophenyl-phenylether 101-55-3 NL NL NL NL NL N/A N/A 5
4-Chloro-3-methylphenol 59-50-7 NL NL NL 1,400 1,400 1,400 467 5
4-Chloroaniline 106-47-8 NL NL NL 0.37 0.37 0.37 0.37 10
4-Chlorophenyl-phenyl ether 7005-72-3 NL NL NL NL NL N/A N/A 5
4-Methylphenol 106-44-5 NL NL NA 1,900 1,900 1,900 633 10
4-Nitroaniline 100-01-6 NL NL NL 3.8 3.8 3.8 3.8 10
4-Nitrophenol 100-02-7 NL NL NL NL NL N/A N/A 10
/Acenaphthene 83-32-9 NL NL 400 530 400 400 133 5
[Acenaphthylene 208-96-8 NL NL NA NL NL N/A N/A 5
/Acetophenone 98-86-2 NL NL 700 1,900 700 700 233 10
Anthracene 120-12-7 NL NL 2,000 1,800 2,000 1,800 600 5
Atrazine 1912-24-9 3 3 3 0.3 3.0 0.3 0.3 10
Benzaldehyde 100-52-7 NL NL NA 19 19 19 10 10
Benzo(a)anthracene 56-55-3 NL NL 0.05 0.03 0.05 0.03 0.03 5
||Benzo(a)pyrene 50-32-8 0.2 0.2 0.005 0.025 0.2 0.005 0.005 0.1
|[Benzo(b)fluoranthene 205-99-2 NL NL 0.05 0.25 0.05 0.05 0.05 0.1
|[Benzo(g,h,i)perylene 191-24-2 NL NL NA NL NL N/A N/A 5
Benzo(k)fluoranthene 207-08-9 NL NL 0.5 2.5 0.5 0.5 0.17 0.1
bis(2-Chloroethoxy) methane 111-91-1 NL NL NL 59 59 59 20 5
bis(2-Chloroethyl) ether 111-44-4 NL NL 0.03 0.014 0.03 0.014 0.014 10
bis-(2-Ethylhexyl)phthalate 117-81-7 6 6 2 5.6 6 2 2 5
Butylbenzylphthalate 85-68-7 NL NL 100 16 100 16 5 5
Caprolactam 105-60-2 NL NL 3,500 9,900 3,500 3,500 1,167 10
Carbazole 86-74-8 NL NL NA NL NL N/A N/A 10
Chrysene 218-01-9 NL NL 5 25 5 5 5 5
Dibenzo(a,h)anthracene 53-70-3 NL NL 0.005 0.025 0.005 0.005 0.005 0.1
Dibenzofuran 132-64-9 NL NL NL 7.9 7.9 7.9 5 5
Diethylphthalate 84-66-2 NL NL 6,000 15,000 6,000 6,000 2,000 5
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Dr';'::ﬂ:x:‘t’er EPANational | NIDEP Health-based | . oo . | G Ground Gr craL-
Analyte (All units pg/L) CAS Number Standards Primary Drinking | Ground Water Quality Tapwater [d] Screening Criteria PAL PQLG SOMO02.4 Low|
Water Standards [b] Criteria [c] (mg/L) (ug/L) (mg/L) Water (ug/L)
(NJMCL) [a]
Dimethylphthalate 131-11-3 NL NL NL NL NL N/A N/A 5
Di-n-butylphthalate 84-74-2 NL NL 700 900 700 700 233 5
Di-n-octylphthalate 117-84-0 NL NL 100 200 100 100 33 10
Fluoranthene 206-44-0 NL NL 300 800 300 300 100 10
Fluorene 86-73-7 NL NL 300 290 300 290 97 5
Hexachlorobenzene 118-74-1 1 1 0.02 0.0098 1 0.0098 0.0098 5
Hexachlorobutadiene 87-68-3 NL NL 0.4 0.14 0.4 0.14 0.14 5
Hexachlorocyclopentadiene 77-47-4 50 50 40 0.41 50 0.41 0.41 10
Hexachloroethane 67-72-1 NL NL 2 0.33 2 0.33 0.33 5
Indeno(1,2,3-cd)pyrene 193-39-5 NL NL 0.05 0.25 0.05 0.05 0.05 0.1
Isophorone 78-59-1 NL NL 40 78 40 40 13 5
Naphthalene 91-20-3 300 NL 300 0.17 300 0.17 0.17 5
Nitrobenzene 98-95-3 NL NL 4 0.14 4 0.14 0.14 5
N-Nitroso-di-n-propylamine 86-30-6 NL NL 7 12 7 7 5 5
N-Nitrosodiphenylamine 621-64-7 NL NL 0.005 0.011 0.005 0.005 0.005 5
Pentachlorophenol 87-86-5 1 1 0.3 0.041 1 0.041 0.5 0.2
Phenanthrene 85-01-8 NL NL NA NL NL N/A N/A 5
Phenol 108-95-2 NL NL 2,000 5,800 2,000 2,000 667 10
Pyrene 129-00-0 NL NL 200 120 200 120 40 5

Notes:
1. PALs were selected as the minimum value presented in a through d below.

(a) New Jersey Drinking Water Standards, February 10, 2009 (http://www.nj.gov/dep/standards/drinking%20water.pdf), downloaded May 13, 2017.

(b) EPA National Primary Drinking Water Standards, EPA 816-F-09-0004, May 2009. (https://www.epa.gov/sites/production/files/2016-06/documents/npwdr_complete_table.pdf)

(c) New Jersey Ground Water Quality Standards Class IIA (N.J.A.C. 7:9C), March 2014. (http://www.nj.gov/dep/rules/rules/njac7_9c.pdf)

(d) EPA Human health-based screening — RSL Tapwater (Target Risk = 1E-06; Target Hazard Quotient = 1), June 2017. The lower value of the RSLs derived from cancer versus noncancer

endpoints was selected.

(http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/Generic_Tables/index.htm)

Bolded values indicate PQLGs are less than the CRQL. CDM Smith will not request the existing CLP MAs for SVOCs, as they are not the considered the primary compounds of concern.

CAS - Chemical Abstracts Service

EPA - Environmental Protection Agency

CLP - contract laboratory program

CRQL - contract required quantitation limit

MA - modified analysis

N/A - not applicable

NJDEP - New Jersey Department of Environmental Protection

NL - not listed

NJMCL - New Jersey maximum concnetration level
PAL - project action limit

PQLG - project quantitation limit goal

RSL - regional screening level

SVOC - semivolatile organic compounds

ug/L - microgram per liter
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Aqueous Screening Criteria - SVOCs - Surface Water
Project Action Limits and Laboratory-Specific Detection/Quantitation Limits
Pierson's Creek Site OU1
Newark, New Jersey

) ) NJDEP Surface National CRQL -
' NJDEP'EcoIo.glca'I National Rec'ommfend'ed EPA Region 3 | Water Quality | Recommended Surface |Surface Water SOM02.4
Analyte (All units pg/L) CAS Number | Screening Criteria Water Quality Criteria . . Water PAL PQLG
(Chronic) [a] (Chronic) [b] (EPA3ECO) [c] |Criteria for Fresh Wat.er (?.uallty (ug/L) (ug/L) Low Water
Water [d] Criteria [e] (ng/L)
1,1'-Biphenyl 92-52-4 NL NL 14 NL NL 14 5 5
1,4-Dioxane 123-91-1 NL NL NL NL NL N/A N/A 2
1,2,4,5-Tetrachlorobenzene 95-94-3 3 NL 3 0.97 0.97 0.97 0.97 5
2,2'-0oxybis(1-Chloropropane) 108-60-1 NL NL NL 1,400 1,400 1,400 467 10
2,3,4,6-Tetrachlorophenol 58-90-2 NL NL 1.2 NL NL 1.2 1.2 5
2,4,5-Trichlorophenol 95-95-4 NL NL NL 1,800 1,800 1,800 600 5
2,4,6-Trichlorophenol 88-06-2 4.9 NL 4.9 0.58 1.4 0.58 0.58 5
2,4-Dichlorophenol 120-83-2 11 NL 11 77 77 11 5 5
2,4-Dimethylphenol 105-67-9 100 NL NL 380 380 100 33 5
2,4-Dinitrophenol 51-28-5 19 NL NL 69 69 19 10 10
2,4-Dinitrotoluene 121-14-2 44 NL 44 0.11 0.11 0.11 0.11 5
2,6-Dinitrotoluene 606-20-2 NL NL 81 NL NL 81 27 5
2-Chloronaphthalene 91-58-7 0.396 NL NL 1,000 1,000 0.396 0.396 5
2-Chlorophenol 95-57-8 24 NL 24 81 81 24 8 5
2-Methylnaphthalene 91-57-6 330 NL 4.7 NL NL 4.7 4.7 5
2-Methylphenol 95-48-7 NL NL 13 NL NL 13 10 10
2-Nitroaniline 88-74-4 NL NL NL NL NL N/A N/A 5
2-Nitrophenol 88-75-5 NL NL 1920 NL NL 1920 640 5
3,3'-Dichlorobenzidine 91-94-1 4.5 NL 4.5 0.021 0.021 0.021 0.021 10
3-Methylphenol 108-39-4 NL NL NL NL NL N/A N/A 5
3-Nitroaniline 99-09-2 NL NL NL NL NL N/A N/A 10
4,6-Dinitro-2-methylphenol 534-52-1 NL NL NL 13 13 13 10 10
4-Bromophenyl-phenylether 101-55-3 NL NL 1.5 NL NL 1.5 1.5 5
4-Chloro-3-methylphenol 59-50-7 NL NL NL NL NL N/A N/A 5
4-Chloroaniline 106-47-8 NL NL 232 NL NL 232 77 10
4-Chlorophenyl-phenyl ether 7005-72-3 NL NL NL NL NL N/A N/A 5
4-Methylphenol 106-44-5 NL NL 543 NL NL 543 181 10
4-Nitroaniline 100-01-6 NL NL NL NL NL N/A N/A 10
4-Nitrophenol 100-02-7 60 NL 60 NL NL 60 20 10
Acenaphthene 83-32-9 38 NL 5.8 670 670 5.8 5 5
Acenaphthylene 208-96-8 4840 NL NL NL NL 4840 1613 5
Acetophenone 98-86-2 NL NL NL NL NL N/A N/A 10
Anthracene 120-12-7 0.35 NL 0.012 8,300 8,300 0.012 0.012 5
Atrazine 1912-24-9 NL NL 1.8 NL NL 1.8 1.8 10
Benzaldehyde 100-52-7 NL NL NL NL NL N/A N/A 10
|Benzo(a)anthracene 56-55-3 0.025 NL 0.018 0.038 0.0038 0.0038 0.0038 5
||Benzo(a)pyrene 50-32-8 0.014 NL 0.015 0.0038 0.0038 0.0038 0.0038 0.1
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QAPP WORKSHEET # 15d

Aqueous Screening Criteria - SVOCs - Surface Water
Project Action Limits and Laboratory-Specific Detection/Quantitation Limits
Pierson's Creek Site OU1
Newark, New Jersey

NJDEP Ecological | National Recommended NIDEP Surface National Surface |Surface Water CRaL -
i A R X o, EPA Region 3 | Water Quality | Recommended SOMo02.4
Analyte (All units pg/L) CAS Number | Screening Criteria Water Quality Criteria . . Water PAL PQLG
(Chronic) [a] (Chronic) [b] (EPA3ECO) [c] |Criteria for Fresh Wat.er (?.uallty (ug/L) (ug/L) Low Water
Water [d] Criteria [e] (ng/L)

Benzo(b)fluoranthene 205-99-2 9.07 NL NL 0.038 0.0038 0.0038 0.0038 0.1
|[Benzo(g,h,i)perylene 191-24-2 7.64 NL NL NL NL 7.64 5 5
||Benzo(k)f|uoranthene 207-08-9 NL NL NL 0.38 0.0038 0.0038 0.0038 0.1
|[bis(2-Chloroethoxy) methane 111-91-1 NL NL NL NL NL N/A N/A 5
[[pis(2-Chloroethyl) ether 111-44-4 1900 NL NL 0.03 0.03 0.03 0.03 10
|[ois-(2-Ethylhexyl)phthalate 117-81-7 0.3 NL 16 1.2 1.2 0.3 0.3 5
|[Butylbenzylphthalate 85-68-7 23 NL 19 150 1500 19 6.3 5
[Icaprolactam 105-60-2 NL NL NL NL NL N/A N/A 10
[lcarbazole 86-74-8 NL NL NL NL NL N/A N/A 10
||Chrysene 218-01-9 NL NL NL 3.8 0.0038 0.0038 0.0038 5
||Dibenzo(a,h)anthracene 53-70-3 NL NL NL 0.0038 0.0038 0.0038 0.0038 0.1
|[Dibenzofuran 132-64-9 NL NL 3.7 NL NL 3.7 3.7 5
||Diethy|phtha|ate 84-66-2 110 NL 210 17,000 17,000 110 37 5
||Dimethy|phtha|ate 131-11-3 NL NL NL NL 270,000 270,000 90,000 5
[IDi-n-butylphthalate 84-74-2 9.7 NL 19 2,000 2,000 9.7 5 5
[IDi-n-octylphthalate 117-84-0 NL NL 22 NL NL 22 10 10
||Fluoranthene 206-44-0 1.9 NL 0.04 130 130 0.04 0.04 10
|[Fluorene 86-73-7 19 NL 3 1,100 1,100 3 3 5
||Hexach|orobenzene 118-74-1 0.0003 NL 0.0003 0.00028 0.00028 0.00028 0.00028 5
|[Hexachlorobutadiene 87-68-3 0.053 NL 1.3 0.44 0.44 0.053 0.053 5
|[Hexachlorocyclopentadiene 77-47-4 77 NL NL 40 40 40 13 10
[Hexachloroethane 67-72-1 8 NL 12 1.4 1.4 1.4 1.4 5
||Indeno(1,2,3—cd)pyrene 193-39-5 4.31 NL NL 0.038 0.0038 0.0038 0.0038 0.1
|flsophorone 78-59-1 920 NL NL 35 35 35 12 5
[Naphthalene 91-20-3 13 NL 11 NL NL 1.1 11 5
|[Nitrobenzene 98-95-3 220 NL NL 17 17 17 5.7 5
|[N-Nitroso-di-n-propylamine 86-30-6 NL NL 210 3.3 33 33 3.3 5
[IN-Nitrosodiphenylamine 621-64-7 NL NL NL 0.005 0.005 0.005 0.005 5
|[Pentachlorophenol 87-86-5 15 15 0.5 0.27 0.27 0.27 0.2 0.2
|Phenanthrene 85-01-8 3.6 NL 0.4 NL NL 0.4 0.4 5
"Phenol 108-95-2 180 NL 4 10,000 10,000 4 4 10
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NJDEP Ecological | National Recommended NIDEP Surface National Surface |Surface Water CRaL -
. . g . . L EPA Region 3 | Water Quality | Recommended SOMO02.4
Analyte (All units pg/L) CAS Number | Screening Criteria Water Quality Criteria . . Water PAL PQLG
(Chronic) [a] (Chronic) [b] (EPA3ECO) [c] |Criteria for Fresh| Water Quality (ug/L) (ug/L) Low Water
Water [d] Criteria [e] (ne/L)
yrene 129-00-0 0.3 NL 0.025 830 830 0.025 0.025 5
Notes:

1. Surface water PALs were selected as the minimum value presented in a through e below.
(a) NJDEP Surface Water Quality Standards: Ecological Screening Criteria (Chronic), October 2016
(http://www.nj.gov/dep/rules/rules/njac7_9b.pdf)
(b) EPA National Recommended Aquatic Life Criteria table based on Freshwater CCC (chronic) values,
Accessed May 2017 (http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm)
(c) EPA Region 3 Biological Technical Assistance Group Freshwater Screening Benchmarks, July 2006

https://www.epa.gov/sites/production/files/2015-09/documents/r3_btag_fw_benchmarks_07-06.pdf

(d) NJDEP Surface Water Quality Standards: Human Health Criteria, October 2016
(http://www.nj.gov/dep/rules/rules/njac7_9b.pdf)
(e) EPA National Recommended Water Quality Criteria, Human Health for the consumption of water and organism
Accessed May 2017 (https://www.epa.gov/wqc/national-recommended-water-quality-criteria-human-health-criteria-table)

Bolded values indicate PQLGs are less than the CRQL. CDM Smith will not request the existing CLP MAs for SVOCs, as they are not the considered the primary compounds of concern.

CAS - Chemical Abstracts Service

EPA - Environmental Protection Agency
CLP - contract laboratory program

CRQL - contract required quantitation limit
MA - modified analysis

NJDEP - New Jersey Department of Environmental Protection
NJ GWQC - New Jersey Groundwater Quality Criteria

N/A - not applicable
NL - not listed
PAL - project action limit
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Smith

New Jersey EPA National NJDEP Health CRAQL -
. . . Groundwater | Groundwater
Analyte Drinking Water Primary Drinking | based Ground EPA RSL for ISMO02.4 ICP-
. CAS Number ) PAL PQLG
(All Units: pg/L) Standards Water Standards | Water Quality | Tapwater [d] MS

(NJMCL) [a] [b] Criteria [c] (ke/L) (hg/L) (ng/L)
Metals - ISM02.4
Aluminum 7429-90-5 200 NL 200 20,000 200 67 20
Antimony 7440-36-0 6 6 6 7.8 6.00 2 2
Arsenic 7440-38-2 5 10 0.02 0.052 0.02 0.02 1
Barium 7440-39-3 2,000 2,000 6,000 3,800 2,000 667 10
Beryllium 7440-41-7 4 4 1 25 1 1 1
Cadmium 7440-43-9 5 5 4 NL 4 1 1
Calcium 7440-70-2 NL NL NL NL N/A 500 500
Chromium 18540-29-9 100 100 NL 0.035 0.035 0.035 2
Cobalt 7440-48-4 NL NL 100 6 6 2 1
Copper 7440-50-8 1,300 1,300 1,300 800 800 267 2
Cyanide 57-12-5 200 200 100 1.5 1.5 1.5 10
Iron 7439-89-6 300 NL NL 14,000 300 300 500
Lead 7439-92-1 15 15 5 15 5 1.67 1
Magnesium 7439-95-4 NL NL NL NL N/A N/A 500
Manganese 7439-96-5 50 NL 50 NL 50 17 1
Mercury 7439-97-6 2 0.002 2 0.63 0.002 0.002 500
Nickel 7440-02-0 NL NL 100 390 100 33 1
Potassium 7440-09-7 NL NL NL NL N/A 500 500
Selenium 7782-49-2 50 50 40 100 40 13 5
Silver 7440-22-4 100 NL 40 94 40 13 1
Sodium 7440-23-5 50,000 NL NL NL 50,000 16,667 500
Thallium 7440-28-0 2 2 0.5 0.2 0.2 0.2 1

CDM
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Aqueous Screening Criteria - Inorganics - Groundwater
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New Jersey EPA National NJDEP Health CRAQL -
Lo . Lo Groundwater | Groundwater
Analyte Drinking Water Primary Drinking | based Ground EPA RSL for ISMO02.4 ICP-
. CAS Number ) PAL PQLG
(All Units: pg/L) Standards Water Standards | Water Quality | Tapwater [d] (ug/L) (ug/L) MS

(NJMCL) [a] [b] Criteria [c] HE HE (ng/L)

Vanadium 7440-62-2 NL NL NA 86 86 29 5

Zinc 7440-66-6 5,000 NL 2,000 6,000 2,000 667 2

Notes:

1. PALs were selected as the minimum value presented in a through d below.
(a) New Jersey Drinking Water Standards, February 10, 2009 (http://www.nj.gov/dep/standards/drinking%20water.pdf), downloaded May 13, 2017.
(b) EPA National Primary Drinking Water Standards, EPA 816-F-09-0004, May 2009. (https://www.epa.gov/sites/production/files/2016-06/documents/npwdr_complete_table.pdf)

(c) New Jersey Ground Water Quality Standards Class IIA (N.J.A.C. 7:9C), March 2014. (http://www.nj.gov/dep/rules/rules/njac7_9c.pdf)
(d) EPA Human health-based screening — RSL Tapwater (Target Risk = 1E-06; Target Hazard Quotient = 1), June 2017. The lower value of the RSLs derived from cancer versus noncancer

endpoints was selected.
(http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/Generic_Tables/index.htm)
Bolded values indicate PQLGs are less than the CRQL. CDM Smith will request the existing CLP MAs for mercury (highlighted), as it is considered the primary compound of concern.

If no MAs exist to meet the required limits, the nominal CRQLs will be applied.

CAS - Chemical Abstracts Service
AES - atomic emission spectroscopy

NJDEP - New Jersey Department of Environmental Protection
NJMCL - New Jersey maximum concnetration level

NL - not listed

PAL - project action limit

EPA - Environmental Protection Agency
CLP - contract laboratory program

CRQL - contract required quantitation limit PQLG - project quantitation limit goal
MA - modified analysis

N/A - not applicable

Ot

MS - mass spectrometry
ug/L - microgram / Liter
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. National NJDEP Surface National CRQL -
NJDEP Ecological | Recommended . . Surface Surface
Analyte R A . EPA Region 3 | Water Quality Recommended ISM02.4 ICP-
. CAS Number |Screening Criteria| Water Quality . . Water PAL | Water PQLG
(All Units: pg/L) . . (EPA3ECO) [c] | Criteria for Fresh| Water Quality MmS
(Chronic) [a] Criteria Water [d] Criteria [e] (ng/L) (ng/L) (ug/L)
(Chronic) [b]

Metals - ISM02.4
Aluminum 7429-90-5 NL 87 87 NL NL 87 29 20
Antimony 7440-36-0 80 NL 30 5.6 5.6 5.6 2 2
Arsenic 7440-38-2 150 150 5 0.017 0.018 0.017 0.017 1
Barium 7440-39-3 220 NL 4 2,000 1,000 4 4 10
Beryllium 7440-41-7 3.6 NL 0.66 6 NL 0.66 0.66 1
Cadmium 7440-43-9 0.1 0.13 0.13 3.4 NL 0.1 0.1 1
Calcium 7440-70-2 NL NL 116,000 NL NL 116,000 38,667 500
Chromium 18540-29-9 10 11 11 NL NL 10 3 2
Cobalt 7440-48-4 24 NL 23 NL NL 24 8 1
Copper 7440-50-8 4 4.18 4.18 1,300 1,300 4 3 2
Cyanide 57-12-5 5.2 5.2 5 5.2 22 5 5 10
Iron 7439-89-6 NL 1000 300 NL NL 300 300 500
Lead 7439-92-1 5.4 0.94 0.94 5 NL 0.94 3 1
Magnesium 7439-95-4 NL NL 82,000 NL NL 82,000 27,333 500
Manganese 7439-96-5 NL NL 120 NL 50 50 17 1
Mercury 7439-97-6 0.77 0.77 0.026 0.05 NL 0.026 0.026 500
Nickel 7440-02-0 20.75 24.5 24.5 500 610 20.75 10 1
Potassium 7440-09-7 NL NL 53,000 NL NL 53,000 17,667 500
Selenium 7782-49-2 5 5 1 170 170 1 1 5
Silver 7440-22-4 0.12 0.69 0.69 170 NL 0.12 0.12 1
Sodium 7440-23-5 NL NL 680,000 NL NL 680,000 226,667 500
Thallium 7440-28-0 10 NL 0.8 0.24 0.24 0.24 0.24 1
Vanadium 7440-62-2 12 NL 20 NL NL 12 7 5

Phitn
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National .
. NJDEP Surface National CRQL -
NJDEP Ecological | Recommended . . Surface Surface
Analyte R A . EPA Region 3 | Water Quality Recommended ISM02.4 ICP-
. CAS Number |Screening Criteria| Water Quality . . Water PAL | Water PQLG
(All Units: pg/L) . . (EPA3ECO) [c] | Criteria for Fresh| Water Quality MmS

(Chronic) [a] Criteria Water [d] Criteria [e] (ng/L) (ng/L) (ug/L)

(Chronic) [b] He

Zinc 7440-66-6 53.5 55.5 120 7,400 7,400 53.5 18 2

Notes:

1. Surface water PALs were selected as the minimum value presented in a through e below.

(a) NJDEP Surface Water Quality Standards: Ecological Screening Criteria (Chronic), October 2016
(http://www.nj.gov/dep/rules/rules/njac7_9b.pdf)

(b) EPA National Recommended Aquatic Life Criteria table based on Freshwater CCC (chronic) values,
Accessed May 2017 (http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm)

(c) EPA Region 3 Biological Technical Assistance Group Freshwater Screening Benchmarks, July 2006
https://www.epa.gov/sites/production/files/2015-09/documents/r3_btag_fw_benchmarks_07-06.pdf

(d) NJDEP Surface Water Quality Standards: Human Health Criteria, October 2016
(http://www.nj.gov/dep/rules/rules/njac7_9b.pdf)

(e) EPA National Recommended Water Quality Criteria, Human Health for the consumption of water and organism
Accessed May 2017 (https://www.epa.gov/wqc/national-recommended-water-quality-criteria-human-health-criteria-table)

Bolded values indicate PQLGs are less than the CRQL. CDM Smith will request the existing CLP MAs for mercury (highlighted), as it is considered the primary compound of concern.

If no MAs exist to meet the required limits, the nominal CRQLs will be applied.

CAS - Chemical Abstracts Service
AES - atomic emission spectroscopy
EPA - Environmental Protection Agency
CLP - contract laboratory program

NL - not listed
PAL - project action limit
CRQL - contract required quantitation limit PQLG - project quantitation limit goal
MS - mass spectrometry

ug/L - microgram / Liter

MA - modified analysis
N/A - not applicable

Phitn

NJDEP - New Jersey Department of Environmental Protection
NJMCL - New Jersey maximum concnetration level



QAPP WORKSHEET # 15g
Aqueous Screening Criteria - Pesticides/PCBs - Groundwater
Project Action Limits and Laboratory-Specific Detection/Quantitation Limits
Pierson's Creek Site OU1
Newark, New Jersey

Final Quality Assurance Project Plan

New Jersey EPA National NJDEP Health Groundwater | Groundwater CRQL-
Analyte Drinking Water | Primary Drinking| based Ground EPA RSL for
. CAS Number . PAL PQLG SOMO02.4
(All Units: pg/L) Standards Water Standards| Water Quality | Tapwater [d]
(NIMCL) [a] b] Criteria [c] (ne/L) (ng/L) Water (ug/L)
Pesticides
[lalpa-BHC 319-84-6 NL NL 0.006 0.0072 0.006 0.006 0.05
[loeta-BHC 319-85-7 NL NL 0.02 0.025 0.02 0.02 0.05
[ldelta-BHC 319-86-8 NL NL NL NL N/A 0.05 0.05
|53mma—BHC (Lindane) 58-89-9 0.2 0.2 0.03 0.042 0.03 0.03 0.05
Heptachlor 76-44-8 0.4 0.4 0.008 0.0014 0.0014 0.0014 0.05
||Aldrin 309-00-2 NL NL 0.002 0.00092 0.00092 0.00092 0.05
||Heptach|or epoxide 1024-57-3 0.2 0.2 0.004 0.0014 0.0014 0.0014 0.05
[[Endosulfan | 959-98-8 NL NL 40 NL 40 13.3 0.05
Dieldrin 60-57-1 NL NL 0.002 0.0018 0.0018 0.0018 0.10
4,4'-DDE 72-55-9 NL NL 0.1 0.046 0.046 0.046 0.10
Endrin 72-20-8 2 2 2 2.3 2 0.67 0.10
Endosulfan Il 33213-65-9 NL NL 40 NL 40 13.3 0.10
4,4'-DDD 72-54-8 NL NL 0.1 0.032 0.032 0.032 0.10
Endosulfan sulfate 1031-07-8 NL NL 40 NL 40 13.3 0.10
4,4'-DDT 50-29-3 NL NL 0.1 0.23 0.1 0.1 0.10
Methoxychlor 72-43-5 40 40 40 37 37 12.3 0.50
Endrin ketone 53494-7-5 NL NL NL NL N/A 0.1 0.10
Endrin aldehyde 7421-93-4 NL NL NL NL N/A 0.1 0.10
cis-Chlordane 5103-71-9 0.5 2 0.01 NL 0.01 0.01 0.05
trans-Chlordane 5103-74-2 0.5 2 0.01 NL 0.01 0.01 0.05
Toxaphene 8001-35-2 3 3 0.03 0.071 0.03 0.03 5.00
Polychlorinated Biphenyls
Aroclor-1016 12674-11-2 0.5 0.5 0.02 0.22 0.02 0.02 1.0
Aroclor-1221 11104-28-2 0.5 0.5 0.02 0.0047 0.0047 0.0047 1.0
Aroclor-1232 11141-16-5 0.5 0.5 0.02 0.0047 0.0047 0.0047 1.0
Aroclor-1242 53469-21-9 0.5 0.5 0.02 0.0078 0.0078 0.0078 1.0
Aroclor-1248 12672-29-6 0.5 0.5 0.02 0.0078 0.0078 0.0078 1.0
Aroclor-1254 11097-69-1 0.5 0.5 0.02 0.0078 0.0078 0.0078 1.0
Aroclor-1260 11096-82-5 0.5 0.5 0.02 0.0078 0.0078 0.0078 1.0
Aroclor-1262 37324-23-5 0.5 0.5 0.02 NL 0.02 0.02 1.0
11100-14-4 0.5 0.5 0.02 NL 0.02 0.02 1.0

Aroclor-1268

Revision: 0
February 14, 2019
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Project Action Limits and Laboratory-Specific Detection/Quantitation Limits
Pierson's Creek Site OU1
Newark, New Jersey

Notes:

1. PALs were selected as the minimum value presented in a through d below.

(a) New Jersey Drinking Water Standards, February 10, 2009 (http://www.nj.gov/dep/standards/drinking%20water.pdf), downloaded May 13, 2017.

(b) EPA National Primary Drinking Water Standards, EPA 816-F-09-0004, May 2009. (https://www.epa.gov/sites/production/files/2016-06/documents/npwdr_complete_table.pdf)

(c) New Jersey Ground Water Quality Standards Class IIA (N.J.A.C. 7:9C), March 2014. (http://www.nj.gov/dep/rules/rules/njac7_9c.pdf)

(d) EPA Human health-based screening — RSL Tapwater (Target Risk = 1E-06; Target Hazard Quotient = 1), June 2017. The lower value of the RSLs derived from cancer versus noncancer

(http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/Generic_Tables/index.htm)

Bolded values indicate PQLGs are less than the CRQL. CDM Smith will not request the existing CLP MAs for pesticides or PCBs, as they are not considered primary compounds of concern.

CAS - Chemical Abstracts Service NL - not listed

EPA - Environmental Protection Agency NJMCL - New Jersey maximum concnetration level
CLP - contract laboratory program PAL - project action limit

CRQL - contract required quantitation limit PQLG - project quantitation limit goal

MA - modified analysis RSL - regional screening level

N/A - not applicable ug/L - microgram per liter

NJDEP - New Jersey Department of Environmental Protection
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NJDEP Ecological National Rec‘omm‘end.ed . NIDEP Surfa.ce National Surface Water | Surface Water CRQL -
Analyte ) A Water Quality Criteria | EPA Region 3 | Water Quality Recommended
. CAS Number | Screening Criteria L. . PAL PQLG somo02.4
(All Units: pg/L) (Chronic) [a] [b] (EPA3ECO) [c] | Criteria for Fresh | Water Quality (1g/L) (g/L) Water (ug/L)
(Chronic) Water [d] Criteria [e]

Pesticides
||a|pa-BHC 319-84-6 12 NL NL 0.0026 0.0026 0.0026 0.0026 0.05
||beta-BHC 319-85-7 0.495 NL NL 0.0091 0.0091 0.0091 0.0091 0.05
"delta-BHC 319-86-8 NL NL 141 NL NL 141 47 0.05
|gamma-BHC (Lindane) 58-89-9 0.026 0.950 0.010 1 1 0.01 0.01 0.05
Heptachlor 76-44-8 0.004 0.004 0.002 0.000079 0.000079 0.000079 0.000079 0.05
"Aldrin 309-00-2 0.017 3 3 0.000049 0.000049 0.000049 0.000049 0.05
"Heptachlor epoxide 1024-57-3 0.0038 0.0038 0.0019 0.000039 0.000039 0.000039 0.000039 0.05
"Endosulfan | 959-98-8 0.056 0.056 0.0510 62 62 0.051 0.050 0.05
||Die|drin 60-57-1 0.056 0.056 0.0560 0.000052 0.000052 0.000052 0.000052 0.10
||4,4'-DDE 72-55-9 0.00022 0.001 NL 0.00022 0.00022 0.00022 0.00022 0.10
||Endrin 72-20-8 0.036 0.036 0.036 0.059 0.059 0.036 0.036 0.10
"Endosulfan 1 33213-65-9 0.056 0.056 0.051 62 62 0.051 0.051 0.10
||4,4'-DDD 72-54-8 NL 0.001 0.011 0.00031 0.00031 0.00031 0.00031 0.10
||Endosu|fan sulfate 1031-07-8 2 NL NL 62 62 2.22 0.74 0.10
||4,4'-DDT 50-29-3 0.001 0.001 0.0005 0.00022 0.00022 0.00022 0.00022 0.10
[IMethoxychlor 72-43-5 0.03 0.03 0.019 40 100 0.019 0.019 0.50
[Endrin ketone 53494-7-5 NL NL NL NL NL N/A N/A 0.10
Endrin aldehyde 7421-93-4 0.1500 NL NL 0.0590 0.2900 0.059 0.059 0.10
cis-Chlordane 5103-71-9 0.0043 0.0043 0.0022 0.0001 0.0008 0.0001 0.0001 0.05
trans-Chlordane 5103-74-2 0.0043 0.0043 0.0022 NL 0.0008 0.0008 0.0008 0.05
[Toxaphene 8001-35-2 0.0002 0.0002 0.0002 0.00028 0.00028 0.0002 0.0002 5.00
Polychlorinated Biphenyls

Aroclor-1016 12674-11-2 0.014 0.014 0.00007 0.000064 0.000064 0.000064 0.000064 1.0
Aroclor-1221 11104-28-2 0.014 0.014 0.00007 0.000064 0.000064 0.000064 0.000064 1.0
Aroclor-1232 11141-16-5 0.014 0.014 0.00007 0.000064 0.000064 0.000064 0.000064 1.0
Aroclor-1242 53469-21-9 0.014 0.014 0.00007 0.000064 0.000064 0.000064 0.000064 1.0
Aroclor-1248 12672-29-6 0.014 0.014 0.00007 0.000064 0.000064 0.000064 0.000064 1.0
Aroclor-1254 11097-69-1 0.014 0.014 0.00007 0.000064 0.000064 0.000064 0.000064 1.0
Aroclor-1260 11096-82-5 0.014 0.014 0.00007 0.000064 0.000064 0.000064 0.000064 1.0
Aroclor-1262 37324-23-5 0.014 0.014 0.00007 0.000064 0.000064 0.000064 0.000064 1.0
Aroclor-1268 11100-14-4 0.014 0.014 0.00007 0.000064 0.000064 0.000064 0.000064 1.0

CDM
Smith
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Aqueous Screening Criteria - Pesticides/PCBs - Surface Water
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Notes:
1. Surface water PALs were selected as the minimum value presented in a through e below.
(a) NJDEP Surface Water Quality Standards: Ecological Screening Criteria (Chronic), October 2016
(http://www.nj.gov/dep/rules/rules/njac7_9b.pdf)
(b) EPA Region 3 Biological Technical Assistance Group Freshwater Screening Benchmarks, July 2006
https://www.epa.gov/sites/production/files/2015-09/documents/r3_btag_fw_benchmarks_07-06.pdf
(c) EPA National Recommended Aquatic Life Criteria table based on Freshwater CCC (chronic) values,
Accessed May 2017 (http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm)
(d) NJDEP Surface Water Quality Standards: Human Health Criteria, October 2016
(http://www.nj.gov/dep/rules/rules/njac7_9b.pdf)
(e) EPA National Recommended Water Quality Criteria, Human Health for the consumption of water and organism
Accessed May 2017 (https://www.epa.gov/wqc/national-recommended-water-quality-criteria-human-health-criteria-table)

Bolded values indicate PQLGs are less than the CRQL. CDM Smith will not request the existing CLP MAs for pesticides or PCBs, as they are not considered primary compounds of concern.

CAS - Chemical Abstracts Service NL - not listed

EPA - Environmental Protection Agency NJ GWQC - New Jersey Groundwater Quality Criteria
CLP - contract laboratory program PAL - project action limit

CRAQL - contract required quantitation limit PQLG - project quantitation limit goal

MA - modified analysis RSL - regional screening level

N/A - not applicable ug/L - microgram per liter

NJDEP - New Jersey Department of Environmental Protection

Ohith
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New Jersey EPA National
L . . NJDEP Health based Groundwater | Groundwater RL -
Analyte Drinking Water | Primary Drinking EPA RSL for
. CAS Number Groundwater PAL PQLG Water
(All Units: mg/L) Standards Water Standards ) . Tapwater [d]
(NIMCL) [a] [b] Quality Criteria [c] (mg/L) (mg/L) (mg/L)
Alkalinity N/A N/A N/A N/A N/A N/A 1 1
Ammonia 7664-41-7 3 N/A 3 N/A 3 3 0.05
Bicarbonate N/A N/A N/A N/A N/A N/A N/A N/A
Chloride 16887-00-6 250 N/A 250 N/A 250 250 1
DOC N/A N/A N/A N/A N/A N/A N/A N/A
Nitrate 14797-55-8 10 10 10 10 10 10 0.1
Phosphate 98059-61-1 N/A N/A N/A N/A N/A N/A N/A
POC N/A N/A N/A N/A N/A N/A N/A N/A
Sulfate 18785-72-3 250 N/A 250 N/A 250 250 0.05
TDS N/A N/A N/A N/A N/A N/A N/A N/A
TSS N/A N/A N/A N/A N/A N/A 10 10
Methylmercury - EPA 1630
New Jerse EPA National
Analyte Drinking Wa\t/er Primary Drinking NJDEP Health based EPA RSL for Groundwater | Groundwater RL -
) CAS Number Groundwater PAL PQLG Water
(All Units: ng/L) Standards Water Standards ) . Tapwater [d]
(NIMCL) [a] [b] Quality Criteria [c] (ng/L) (ng/L) (ng/L)
Methylmercury 22967-92-6 N/A N/A N/A N/A N/A 0.05 0.05
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QAPP WORKSHEET # 15i

Aqueous Screening Criteria - Wet Chemistry - Groundwater
Project Action Limits and Laboratory-Specific Detection/Quantitation Limits

Notes:

Pierson's Creek Site OU1
Newark, New Jersey

1. PALs were selected as the minimum value presented in a through d above.
(a) New Jersey Drinking Water Standards, February 10, 2009 (http://www.nj.gov/dep/standards/drinking%20water.pdf), downloaded May 13, 2017.
(b) EPA National Primary Drinking Water Standards, EPA 816-F-09-0004, May 2009. (https://www.epa.gov/sites/production/files/2016-06/documents/npwdr_complete_table.pdf)
(c) New Jersey Ground Water Quality Standards Class 1A (N.J.A.C. 7:9C), March 2014. (http://www.nj.gov/dep/rules/rules/njac7_9c.pdf)
(d) EPA Human health-based screening — RSL Tapwater (Target Risk = 1E-06; Target Hazard Quotient = 1), June 2017. The lower value of the RSLs derived from cancer versus

noncancer endpoints was selected.

(http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/Generic_Tables/index.htm)

CAS - Chemical Abstracts Service

EPA - Environmental Protection Agency

CLP - contract laboratory program

CRQL - contract required quantitation limit

MA - modified analysis

N/A - not applicable

NJDEP - New Jersey Department of Environmental Protection
NL - not listed

ng/L - nanogram per liter

NJMCL - New Jersey maximum concnetration level
mg/L milligram/Liter

PAL - project action limit

PQLG - project quantitation limit goal

DOC - dissolved organic carbon

TDS - total dissolved solids

POC - particulate organic carbon

TSS - total suspended solids
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National NJDEP Surface National
NJDEP Ecological | Recommended . X Surface Surface Water
Analyte . e . EPA Region 3 Water Quality Recommended RL - Water
R CAS Number | Screening Criteria| Water Quality . | Water PAL PQLG
(All Units: mg/L) i . (EPA3ECO) [c]| Criteria for Fresh Water Quality (mg/L)
(Chronic) [a] Criteria L (mg/L) (mg/L)
R Water [d] Criteria [e]
(Chronic) [b]
Alkalinity N/A N/A N/A N/A N/A N/A N/A 1 1
Ammonia 7664-41-7 N/A N/A N/A N/A N/A N/A 0.05 0.05
Bicarbonate N/A N/A N/A N/A N/A N/A N/A N/A N/A
Chloride 16887-00-6 230 N/A 230 N/A N/A 230 230 1
DOC N/A N/A N/A N/A N/A N/A N/A N/A N/A
Nitrate 14797-55-8 N/A N/A N/A N/A N/A 10 10 0.1
Phosphate 98059-61-1 N/A N/A N/A N/A N/A N/A N/A N/A
POC N/A N/A N/A N/A N/A N/A N/A N/A N/A
Sulfate 18785-72-3 N/A N/A N/A N/A N/A N/A 0.05 0.05
TDS N/A N/A N/A N/A N/A N/A N/A N/A N/A
TSS N/A N/A N/A N/A N/A N/A N/A 10 10
Methylmercury - EPA 1630
National .
NJDEP Ecological | Recommended NIDEP Surface National Surface Surface Water
Analyte . .g R . EPA Region 3| Water Quality Recommended RL- Water
) CAS Number | Screening Criteria| Water Quality . . Water PAL PQLG
(All Units: ng/L) R . (EPA3ECO) | Criteria for Fresh Water Quality (ng/L)
(Chronic) Criteria o (ng/L) (ng/L)
. Water Criteria
(Chronic)
Methylmercury 22967-92-6 N/A N/A N/A N/A N/A N/A 0.05 0.05
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QAPP WORKSHEET # 15j
Aqueous Screening Criteria - Wet Chemistry - Surface Water
Project Action Limits and Laboratory-Specific Detection/Quantitation Limits
Pierson's Creek Site OU1
Newark, New Jersey

Notes:
1. Surface water PALs were selected as the minimum value presented in a through e below.
(a) NJDEP Surface Water Quality Standards: Ecological Screening Criteria (Chronic), October 2016
(http://www.nj.gov/dep/rules/rules/njac7_9b.pdf)
(b) EPA National Recommended Aquatic Life Criteria table based on Freshwater CCC (chronic) values,
Accessed May 2017 (http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm)
(c) EPA Region 3 Biological Technical Assistance Group Freshwater Screening Benchmarks, July 2006
https://www.epa.gov/sites/production/files/2015-09/documents/r3_btag_fw_benchmarks_07-06.pdf
(d) NJDEP Surface Water Quality Standards: Human Health Criteria, October 2016
(http://www.nj.gov/dep/rules/rules/njac7_9b.pdf)
(e) EPA National Recommended Water Quality Criteria, Human Health for the consumption of water and organism
Accessed May 2017 (https://www.epa.gov/wqc/national-recommended-water-quality-criteria-human-health-criteria-table)

CAS - Chemical Abstracts Service NJMCL - New Jersey maximum concnetration level
EPA - Environmental Protection Agency mg/L milligram/Liter
CLP - contract laboratory program PAL - project action limit
CRAQL - contract required quantitation limit PQLG - project quantitation limit goal
MA - modified analysis DOC - dissolved organic carbon
N/A - not applicable TDS - total dissolved solids
NJDEP - New Jersey Department of Environmental Protection POC - particulate organic carbon
NL - not listed TSS - total suspended solids
CDM

Smith



QAPP WORKSHEET # 15k
Soil Screening Criteria and PALs - VOCs
Project Action Limits and Laboratory-Specific Detection/Quantitation Limits
Pierson's Creek Site OU1
Newark, New Jersey

Final Quality Assurance Project Plan

Revision: 0
February 14, 2019
Page 75 of 197

Human Health Screening Criteria Ecological Screening Criteria
NJDEP . . CRQL - CRQL -
An-alyte CAS Number | Residential EPARSL for niDep wildiife|  TRE T | Epa Regions Soil PAL SOIPALS | som02.410w | sOMO02.4
(All Units: pg/kg) . Residential Soil |EPA EcoSSLs [c] Ecological (ng/kg) (ne/ke) Soil Medium Soil
Direct Contact [b] PRGs [d] Endpoints [e] [f]
Rem. Stand. [a]
1,1,1-Trichloroethane 71-55-6 290,000 8,100,000 NL 29,800 NL 29,800 29,800 9933 5.0 250
1,1,2,2-Tetrachloroethane 79-34-5 1,000 600 NL 127 NL 127 127 42 5.0 250
1,1,2-Trichloro-1,2,2- 76-13-1 NL 6,700,000 NL NL NL NL 6,700,000 2,233,333 5.0 250
1,1,2-Trichloroethane 79-00-5 2,000 1,100 NL 28,600 NL 28,600 1,100 367 5.0 250
1,1-Dichloroethane 75-34-3 8,000 3,600 NL NL NL 20,100 3,600 1,200 5.0 250
1,1-Dichloroethene 75-35-4 11,000 230,000 NL 8,280 NL 8,280 8,280 2,760 5.0 250
1,2,3-Trichlorobenzene 87-61-6 NL 63,000 NL 20,000 20,000 NL 20,000 6,667 5.0 250
1,2,4-Trichlorobenzene 120-82-1 73,000 24,000 NL 20,000 20,000 11,100 11,100 3,700 5.0 250
1,2-Dibromo-3-chloropropane 96-12-8 80 5.3 NL NL NL 35.2 5.3 5 5.0 250
1,2-Dibromoethane 106-93-4 8 36 NL NL NL 1,230 8 6 5.0 250
1,2-Dichlorobenzene 95-50-1 5,300,000 1,800,000 NL 2,960 NL 2,960 2,960 987 5.0 250
1,2-Dichloroethane 107-06-2 900 460 NL 21,200 NL 21,200 460 153 5.0 250
1,2-Dichloropropane 78-87-5 2,000 280 NL 32,700 NL 32,700 280 93 5.0 250
1,3-Dichlorobenzene 541-73-1 5,300,000 NL NL 37,700 NL 37,700 37,700 12,567 5.0 250
1,4-Dichlorobenzene 106-46-7 5,000 2,600 NL 20,000 20,000 546 546 182 5.0 250
2-Butanone 78-93-3 3,100,000 27,000,000 NL NL NL 89,600 89,600 29,867 10.0 500
2-Hexanone 591-78-6 NL 200,000 NL NL NL 12,600 12,600 4,200 10.0 500
4-Methyl-2-pentanone 108-10-1 NL 33,000,000 NL NL NL 443,000 443,000 147,667 10.0 500
Acetone 67-64-1 70,000,000 61,000,000 NL NL NL 2,500 2,500 833 10.0 500
Benzene 71-43-2 2,000 1,200 NL 255 NL 255 255 85 5.0 250
"Bromochloromethane 74-97-5 NL 150,000 NL NL NL NL 150,000 50,000 5.0 250
"Bromodichloromethane 75-27-4 1,000 290 NL 540 NL 540 290 97 5.0 250
"Bromoform 75-25-2 81,000 19,000 NL 15,900 NL 15,900 15,900 5,300 5.0 250
Bromomethane 74-83-9 25,000 6,800 NL 235 NL 235 235 78 5.0 250
Carbon Disulfide 75-15-0 7,800,000 770,000 NL NL NL 94.1 94.1 31 5.0 250
Carbon Tetrachloride 56-23-5 600 650 NL 2,980 NL 2,980 600 200 5.0 250
Chlorobenzene 108-90-7 510,000 280,000 NL 40,000 40,000 13,100 13,100 4,367 5.0 250
Chloroethane 75-00-3 220,000 14,000,000 NL NL NL NL 220,000 73,333 5.0 250
Chloroform 67-66-3 600 320 NL 1,190 NL 1,190 320 107 5.0 250
Chloromethane 74-87-3 4,000 110,000 NL NL NL 10,400 4,000 1,333 5.0 250
cis-1,2-Dichloroethene 156-59-2 230,000 160,000 NL NL NL NL 160,000 53,333 5.0 250
cis-1,3-Dichloropropene 542-75-6 2,000 1,800 NL NL NL 398 398 133 5.0 250
Cyclohexane 110-82-7 NL 6,500,000 NL NL NL NL 6,500,000 2,166,667 5.0 250
Dibromochloromethane 124-48-1 3,000 8,300 NL 2,050 NL 2,050 2,050 683 5.0 250
"DichIorodifluoromethane 75-71-8 490,000 87,000 NL NL NL 39,500 39,500 13,167 5.0 250
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QAPP WORKSHEET # 15k
Soil Screening Criteria and PALs - VOCs
Project Action Limits and Laboratory-Specific Detection/Quantitation Limits
Pierson's Creek Site OU1
Newark, New Jersey
Human Health Screening Criteria Ecological Screening Criteria
NJDEP . . CRQL - CRQL -
An-alyte CAS Number | Residential EPARSL for niDep wildiife|  TRE T | Epa Regions Soil PAL SOIPALS | som02.410w | sOMO02.4
(All Units: pg/kg) . Residential Soil |EPA EcoSSLs [c] Ecological (ng/kg) (ne/ke) Soil Medium Soil
Direct Contact [b] PRGs [d] Endpoints [e] [f]
Rem. Stand. [a]
Ethylbenzene 100-41-4 7,800,000 5,800 NL 5,160 NL 5,160 5,160 1,720 5.0 250
||Isopropy|benzene 98-82-8 NL 1,900,000 NL NL NL NL 1,900,000 633,333 5.0 250
[[m, p-Xylene* 108-38-3 12,000,000 550,000 NL 10000 NL 10000 10,000 3,333 5.0 250
[IMethyl Acetate 79-20-9 78,000,000 78,000,000 NL NL NL NL 78,000,000 26,000,000 5.0 250
[IMethyl tert-Butyl Ether 1634-04-4 110,000 47,000 NL NL NL NL 47,000 15,667 5.0 250
IMethylcyclohexane 108-87-2 NL NL NL NL NL NL N/A N/A 5.0 250
Methylene Chloride 75-09-2 34,000 57,000 NL 4,050 NL 4,050 4,050 1,350 5.0 250
o-Xylene** 95-47-6 12,000,000 650,000 NL 10,000 NL 10,000 10,000 3,333 5.0 250
Styrene 100-42-5 90,000 6,000,000 NL 300,000 300,000 4,690 4,690 1,563 5.0 250
Tetrachloroethene 127-18-4 2,000 24,000 NL 9,920 NL 9,920 2,000 667 5.0 250
Toluene 108-88-3 6,300,000 4,900,000 NL 200,000 200,000 5,450 5,450 1,817 5.0 250
trans-1,2-Dichloroethene 156-60-5 300,000 1,600,000 NL 784 NL 784 784 261 5.0 250
trans-1,3-Dichloropropene 542-75-6 2,000 1,800 NL NL NL 398 398 133 5.0 250
Trichloroethene 79-01-6 7,000 940 NL 12,400 NL 12,400 940 313 5.0 250
Trichlorofluoromethane 75-69-4 23,000,000 23,000,000 NL NL NL 16,400 16,400 5,467 5.0 250
Vinyl Chloride 75-01-4 700 59 NL 646 NL 646 59 20 5.0 250
Xylenes (Total) 1330-20-7 12,000,000 580,000 NL 10,000 NL 10,000 10,000 N/A N/A N/A
Notes:

1. Soil PALs were selected as the minimum value presented in a through f below.
(a) NJDEP Risk-based and remediation standard criteria for Residential Direct Contact Soil Remediation Standard, Last Amended May 2012 (http://www.nj.gov/dep/srp/regs/rs/)
(b) EPA Human health-based screening — RSL residential soil values (Target Risk = 1E-06; Target Hazard Quotient = 1), June 2017. The lower value of the RSLs derived from cancer versus
(c) EPA Ecological Soil Screening Levels (EcoSSLs). http://www.epa.gov/ecotox/ecossl/
(d) NJDEP Ecological Screening Criteria for the wildlife PRGs for soil, March 2009 (http://www.nj.gov/dep/srp/guidance/ecoscreening/)
When two values were presented in the table, the value based on a study was used.
(e) Efroymson, R.A., G.W. Suter Il, B.E. Sample, and D.S. Jones. 1997. Preliminary Remediation Goals (PRGs) for Ecological Endpoints.
Prepared for the U.S. Department of Energy, Office of Environmental Management Contract No. DE-AC05-840R21401.
(f) EPA 2003. EPA Region 5 Resource Conservation and Recovery Act (RCRA) Ecological Screening Levels.

Bolded values indicate PQLGs are less than the CRQL. CDM Smith will not request the existing CLP MA for VOCs as they are not considered a primary compound of interest.

*Xylene (total) was used for m,p-xylene PAL criteria. M-xylene and p-xylene are reported as one compound under SOM02.4.

NJDEP - New Jersey Department of Environmental Protection
PAL - project action limit

PQLG - project quantitation limit goal

** Xylene (total) was used for o-xylene PAL criteria.
CAS - Chemical Abstracts Service

MA - modified analysis

ug/kg - microgram per kilogram
N/A - not applicable

NL - not listed

CRQL - contract required quantitation limit
EPA - Environmental Protection Agency
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Analyte Ecological Screening Criteria s;::::::g?:::a sediment PAL Sediment CRQL - CRQL -
) CAS Number - PQLG SOMO02.4 Low SOMO02.4
(All Units: pg/kg) NJDEP Fresh | EPA Region 3 EPA RSL for (ng/kg) i i .
. . . (ng/kg) Soil Medium Soil
Water Freshwater Residential Soil
1,1,1-Trichloroethane 71-55-6 213 30.2 8,100,000 30.2 10 5.0 250
1,1,2,2-Tetrachloroethane 79-34-5 850 1360 600 600 200 5.0 250
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 NL NL 6,700,000 6,700,000 2,233,333 5.0 250
1,1,2-Trichloroethane 79-00-5 518 1240 1,100 518 173 5.0 250
1,1-Dichloroethane 75-34-3 NL NL 3,600 3,600 1,200 5.0 250
1,1-Dichloroethene 75-35-4 19.4 31 230,000 19.4 6 5.0 250
1,2,3-Trichlorobenzene 87-61-6 NL 858 63,000 858 286 5.0 250
1,2,4-Trichlorobenzene 120-82-1 5,062 2,100 24,000 2,100 700 5.0 250
1,2-Dibromo-3-chloropropane 96-12-8 NL NL 5.3 5.3 5 5.0 250
1,2-Dibromoethane 106-93-4 NL NL 36 36 12 5.0 250
1,2-Dichlorobenzene 95-50-1 294 16.5 1,800,000 16.5 6 5.0 250
1,2-Dichloroethane 107-06-2 260 NL 460 260 87 5.0 250
1,2-Dichloropropane 78-87-5 333 NL 280 280 93 5.0 250
1,3-Dichlorobenzene 541-73-1 1,315 4,430 NL 1,315 438 5.0 250
1,4-Dichlorobenzene 106-46-7 318 599 2,600 318 106 5.0 250
2-Butanone 78-93-3 NL NL 27,000,000 27,000,000 9,000,000 10.0 500
2-Hexanone 591-78-6 NL NL 200,000 200,000 66,667 10.0 500
4-Methyl-2-pentanone 108-10-1 NL NL 33,000,000 33,000,000 11,000,000 10.0 500
Acetone 67-64-1 NL NL 61,000,000 61,000,000 20,333,333 10.0 500
Benzene 71-43-2 340 NL 1,200 340 113 5.0 250
[[Bromochloromethane 74-97-5 NL NL 150,000 150,000 50,000 5.0 250
||Bromodich|oromethane 75-27-4 NL NL 290 290 97 5.0 250
([Bromoform 75-25-2 492 654 19,000 492 164 5.0 250
[[Bromomethane 74-83-9 1.37 NL 6,800 1.37 1.4 5.0 250
[lcarbon Disulfide 75-15-0 NL 0.851 770,000 0.851 0.9 5.0 250
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Analyte Ecological Screening Criteria s;::::::g?:::a sediment PAL Sediment CRQL - CRQL -
) CAS Number - PQLG SOMO02.4 Low SOMO02.4
(All Units: pg/kg) NJDEP Fresh | EPA Region 3 EPA RSL for (ng/kg) i i .
. . . (ng/kg) Soil Medium Soil
Water Freshwater Residential Soil
Carbon Tetrachloride 56-23-5 1,450 64.2 650 64.2 21 5.0 250
[lchiorobenzene 108-90-7 291 8.42 280,000 8.42 5 5.0 250
lchioroethane 75-00-3 NL NL 14,000,000 14,000,000 4,666,667 5.0 250
[lchloroform 67-66-3 121 NL 320 121 40 5.0 250
Chloromethane 74-87-3 NL NL 110,000 110,000 36,667 5.0 250
cis-1,2-Dichloroethene 156-59-2 NL NL 160,000 160,000 53,333 5.0 250
cis-1,3-Dichloropropene 542-75-6 NL NL 1,800 1,800 600 5.0 250
Cyclohexane 110-82-7 NL NL 6,500,000 6,500,000 2,166,667 5.0 250
Dibromochloromethane 124-48-1 NL NL 8,300 8,300 2,767 5.0 250
[[Dichlorodifluoromethane 75-71-8 NL NL 87,000 87,000 29,000 5.0 250
[[Ethylbenzene 100-41-4 1,400 1,100 5,800 1,100 367 5.0 250
[lisopropylbenzene 98-82-8 NL 86 1,900,000 86 29 5.0 250
[[m, p-Xylene* 108-38-3 120 NL 550,000 120 40 5.0 250
IMethy! Acetate 79-20-9 NL NL 78,000,000 78,000,000 | 26,000,000 5.0 250
([Methy! tert-Butyl Ether 1634-04-4 NL NL 47,000 47,000 15,667 5.0 250
IMethylcyclohexane 108-87-2 NL NL NL N/A N/A 5.0 250
Methylene Chloride 75-09-2 159 NL 57,000 159 53 5.0 250
o-Xylene** 95-47-6 120 NL 650,000 120 40 5.0 250
Styrene 100-42-5 254 559 6,000,000 254 85 5.0 250
Tetrachloroethene 127-18-4 450 468 24,000 450 150 5.0 250
Toluene 108-88-3 2,500 NL 4,900,000 2,500 833 5.0 250
trans-1,2-Dichloroethene 156-60-5 654 1,050 1,600,000 654 218 5.0 250
trans-1,3-Dichloropropene 542-75-6 NL NL 1,800 1,800 600 5.0 250
Trichloroethene 79-01-6 1,600 96.9 940 96.9 32 5.0 250
Trichlorofluoromethane 75-69-4 NL NL 23,000,000 23,000,000 7,666,667 5.0 250
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H Health
Analvte Ecological Screening Criteria Scr::::: :r?teria sediment PAL Sediment CRQL - CRQL -
ay CAS Number : & PQLG SOM02.4Low | SOMO2.4
(All Units: pg/kg) NJDEP Fresh | EPA Region 3 EPA RSL for (ng/kg) i i .
. . . (ng/kg) Soil Medium Soil
Water Freshwater Residential Soil
Vinyl Chloride 75-01-4 202 NL 59 59 20 5.0 250
[[Xylenes (Total) 1330-20-7 120 NL 580,000 120 120 N/A N/A
Notes:

1. Sediment PALs were selected as the minimum value presented in a through c below.
(a) NJDEP Ecological Screening Criteria for the lowest effects level for fresh water criteria, March 2009 (http://www.nj.gov/dep/srp/guidance/ecoscreening/)
(b) EPA Region 3 Freshwater Sediment Screening Benchmarks, August 2006 (https://www.epa.gov/risk/freshwater-sediment-screening-benchmarks)
(c) EPA Human health-based screening — RSL residential soil values (Target Risk = 1E-06; Target Hazard Quotient = 1), May 2016
(http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/Generic_Tables/index.htm)

Bolded values indicate PQLGs are less than the CRQL. CDM Smith will not request the existing CLP MA for VOCs as they are not considered a primary compound of interest.

*Xylene (total) was used for m,p-xylene PAL criteria. M-xylene and p-xylene are reported as one compound under SOM02.4.
** Xylene (total) was used for o-xylene PAL criteria.

CRQL - contract required quantitation limit
EPA - Environmental Protection Agency
MA - modified analysis

N/A - not applicable

NL - not listed

NJDEP - New Jersey Department of Environmental Protection

PAL - project action limit

PQLG - project quantitation limit goal
ug/kg - microgram per kilogram

CAS - Chemical Abstracts Service
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QAPP WORKSHEET # 15m
Soil Screening Criteria and PALs - SVOCs
Project Action Limits and Laboratory-Specific Detection/Quantitation Limits
Pierson's Creek Site OU1
Newark, New Jersey

Human Health Screening Criteria Ecological Screening Criteria
CRQL - CRQL -
Analyte s Number | DEP Residential) oy pol for o PRGs for Soil PAL Soil PQLG |SOMO02.4Low| SOM0.24
(All Units: ug/kg) Direct C?"FaCt Residential Soil | EPA EcoSSLs [c] NIDEP Wildlife Ecological EPA Region 5 [f] (ug/ke) (ug/ke) Soil Medium Soil
r;f;‘.::':'[: [b] PRGs [d] Endpoints [e] (ne/kg) (ke/ke)
1,1'-Biphenyl 92-52-4 3,100,000 47,000 NL 60,000 60,000 NL 47,000 15,667 170 5,000
1,4-Dioxane 123-91-1 NL 5,300 NL NL NL 2,050 2,050 683 67 2,000
1,2,4,5-Tetrachlorobenzene 95-94-3 NL 23,000 NL 2,020 NL 2,020 2,020 673 170 5,000
2,2'-oxybis(1-Chloropropane) 108-60-1 23,000 3,100,000 NL 19,900 NL 19,900 19,900 6,633 330 10,000
2,3,4,6-Tetrachlorophenol 58-90-2 NL 1,900,000 NL NL NL 199 199 170 170 5,000
2,4,5-Trichlorophenol 95-95-4 6,100,000 6,300,000 NL 9,000 9,000 14,100 9,000 3,000 170 5,000
2,4,6-Trichlorophenol 88-06-2 19,000 49,000 NL 4,000 4,000 9,940 4,000 1,333 170 5,000
2,4-Dichlorophenol 120-83-2 180,000 190,000 NL 87,500 NL 87,500 87,500 29,167 170 5,000
2,4-Dimethylphenol 105-67-9 1,200,000 1,300,000 NL 10 NL 10 10 10 170 5,000
2,4-Dinitrophenol 51-28-5 120,000 130,000 NL 20,000 20,000 60.9 60.9 60.9 330 10,000
2,4-Dinitrotoluene 121-14-2 700 1,700 NL 1,280 NL 1,280 700 233 170 5,000
2,6-Dinitrotoluene 606-20-2 700 360 NL NL NL 32.8 32.8 32.8 170 5,000
2-Chloronaphthalene 91-58-7 NL 4,800,000 NL 12.2 NL 12.2 12.2 12 170 5,000
2-Chlorophenol 95-57-8 310,000 390,000 NL 243 NL 243 243 170 170 5,000
2-Methylnaphthalene 91-57-6 230,000 240,000 NL 3,240 NL 3,240 3,240 1,080 170 5,000
2-Methylphenol 95-48-7 310,000 3,200,000 NL NL NL 40,400 40,400 13,467 330 10,000
2-Nitroaniline 88-74-4 39,000 630,000 NL NL NL 74,100 39,000 13,000 170 5,000
2-Nitrophenol 88-75-5 NL NL NL NL NL 1,600 1,600 533 170 5,000
3,3'-Dichlorobenzidine 91-94-1 1,000 1,200 NL 646 NL 646 646 330 330 10,000
[B-Methylphenol* 108-39-4 NL 3,200,000 NL NL NL NL 3,200,000 | 3,200,000 NL NL
3-Nitroaniline 99-09-2 NL NL NL NL NL 3,160 3,160 1,053 330 10,000
14,6-Dinitro-2-methylphenol 534-52-1 6,000 5,100 NL NL NL 144 144 144 330 10,000
4-Bromophenyl-phenylether 101-55-3 NL NL NL NL NL NL N/A 170 170 5,000
4-Chloro-3-methylphenol 59-50-7 NL 6,300,000 NL NL NL 7,950 7,950 2,650 170 5,000
4-Chloroaniline 106-47-8 NL 2,700 NL NL NL 1,100 1,100 367 330 10,000
4-Chlorophenyl-phenyl ether 7005-72-3 NL NL NL NL NL NL N/A 170 170 5,000
4-Methylphenol** 106-44-5 31,000 6,300,000 NL NL NL 163,000 31,000 10,333 330 10,000
4-Nitroaniline 100-01-6 NL 27,000 NL NL NL 21,900 21,900 7,300 330 10,000
4-Nitrophenol 100-02-7 NL NL NL NL 7,000 5,120 5,120 1,707 330 10,000
/Acenaphthene 83-32-9 3,400,000 3,600,000 29,000 20,000 20,000 682,000 20,000 6,667 170 5,000
[Acenaphthylene 208-96-8 NL NL 29,000 682,000 NL 682,000 29,000 9,667 170 5,000
/Acetophenone 98-86-2 2,000 7,800,000 NL NL NL 300,000 2,000 667 330 10,000
/Anthracene 120-12-7 17,000,000 18,000,000 29,000 1,480,000 NL 1,480,000 29,000 9,667 170 5,000
Atrazine 1912-24-9 210,000 2,400 NL NL NL NL 2,400 800 330 10,000
Benzaldehyde 100-52-7 6,100,000 170,000 NL NL NL NL 170,000 56,667 330 10,000
||Benzo(a)anthracene 56-55-3 600 1,100 1,100 5,210 NL 5,210 600 200 170 5,000
[[Benzo(a)pyrene 50-32-8 200 110 1,100 1,520 NL 1,520 110 110 170 5,000
||Benzo(b)fluoranthene 205-99-2 600 1,100 1,100 59,800 NL 59,800 600 200 170 5,000
||Benzo(g,h,i)perv|ene 191-24-2 380,000,000 NL 1,100 119,000 NL 119,000 1,100 367 170 5,000
Benzo(k)fluoranthene 207-08-9 6,000 11,000 1,100 148,000 NL 148,000 1,100 367 170 5,000
bis(2-Chloroethoxy) methane 111-91-1 NL 190,000 NL NL NL 302 302 170 170 5,000
bis(2-Chloroethyl) ether 111-44-4 400 230 NL 23,700 NL 23,700 230 230 330 10,000
bis-(2-Ethylhexyl)phthalate 117-81-7 35,000 39,000 NL 925 NL 925 925 308 170 5,000
Butylbenzylphthalate 85-68-7 1,200,000 290,000 NL 239 NL 239 239 170 170 5,000
Caprolactam 105-60-2 31,000,000 31,000,000 NL NL NL NL 31,000,000 10,333,333 330 10,000
Carbazole 86-74-8 24,000 NL NL NL NL NL 24,000 8,000 330 10,000
Chrysene 218-01-9 62,000 110,000 1,100 4,730 NL 4,730 1,100 367 170 5,000
Dibenzo(a,h)anthracene 53-70-3 200 110 1,100 18,400 NL 18,400 110 110 170 5,000
Dibenzofuran 132-64-9 NL 73,000 NL NL NL NL 73,000 24,333 170 5,000
Diethylphthalate 84-66-2 49,000,000 51,000,000 NL NL 100,000 24,800 24,800 8,267 170 5,000
Dimethylphthalate 131-11-3 NL NL NL NL NL 734,000 734,000 244,667 170 5,000
Di-n-butylphthalate 84-74-2 6,100,000 6,300,000 NL NL 200,000 150 150 150 170 5,000
Di-n-octylphthalate 117-84-0 2,400,000 630,000 NL NL NL 709,000 630,000 210,000 330 10,000
Fluoranthene 206-44-0 2,300,000 2,400,000 1,100 122,000 NL 122,000 1,100 367 170 10,000
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QAPP WORKSHEET # 15m
Soil Screening Criteria and PALs - SVOCs
Project Action Limits and Laboratory-Specific Detection/Quantitation Limits
Pierson's Creek Site OU1
Newark, New Jersey

Human Health Screening Criteria Ecological Screening Criteria
CRQL - CRQL -
Analyte s Number | DEP Residential) oy pol for o PRGs for Soil PAL Soil PQLG |SOMO02.4Low| SOM0.24
(Al Units: pg/ke) Direct C?"FaCt Residential Soil | EPA EcoSSLs [c] NIDEP Wildife Ecological EPA Region 5 [f] (ug/ke) (ug/ke) Soil Medium Soil

r;f;‘.::':f:? [b] PRGs [d] Endpoints [e] (he/ke) (ng/kg)

Fluorene 86-73-7 2,300,000 2,400,000 29,000 122,000 NL 122,000 29,000 9,667 330 5,000
Hexachlorobenzene 118-74-1 300 210 NL 199 NL 199 199 170 170 5,000
Hexachlorobutadiene 87-68-3 6,000 1,200 NL 39.8 NL 39.8 40 40 170 5,000
Hexachlorocyclopentadiene 77-47-4 45,000 1,800 NL NL 10,000 755 755 330 330 10,000
Hexachloroethane 67-72-1 35,000 1,800 NL 596 NL 596 596 199 170 5,000
Indeno(1,2,3-cd)pyrene 193-39-5 600 1,100 1,100 109,000 NL 109,000 600 200 170 5,000
Isophorone 78-59-1 510,000 570,000 NL 139,000 NL 139,000 139,000 46,333 170 5,000
Naphthalene 91-20-3 6,000 3,800 29,000 99.4 NL 99.4 99 99 170 5,000
Nitrobenzene 98-95-3 31,000 5,100 NL 1,310 NL 1,310 1,310 437 170 5,000
N-Nitroso-di-n-propylamine 86-30-6 99,000 110,000 NL 545 NL 544 544 181 170 5,000
N-Nitrosodiphenylamine 621-64-7 200 78 NL NL NL 545 78 78 170 5,000
Pentachlorophenol 87-86-5 3,000 1,000 2,100 NL 3,000 119 119 119 330 10,000
Phenanthrene 85-01-8 NL NL 29,000 45,700 NL 45,700 29,000 9,667 170 5,000
Phenol 108-95-2 18,000,000 19,000,000 NL NL 30,000 120,000 30,000 10,000 330 10,000
F’yrene 129-00-0 1,700,000 1,800,000 1,100 78,500 NL 78,500 1,100 367 170 5,000

Notes:
1. Soil PALs were selected as the minimum value presented in a through f below.
(a) NJDEP Risk-based and remediation standard criteria for Residential Direct Contact Soil Remediation Standard, Last Amended May 2012 (http://www.nj.gov/dep/srp/regs/rs/)
(b) EPA Human health-based screening — RSL residential soil values (Target Risk = 1E-06; Target Hazard Quotient = 1), June 2017. The lower value of the RSLs derived from cancer versus
(c) EPA Ecological Soil Screening Levels (EcoSSLs). http://www.epa.gov/ecotox/ecossl/
(d) NJDEP Ecological Screening Criteria for the wildlife PRGs for soil, March 2009 (http://www.nj.gov/dep/srp/guidance/ecoscreening/)
When two values were presented in the table, the value based on a study was used.
(e) Efroymson, R.A., G.W. Suter Il, B.E. Sample, and D.S. Jones. 1997. Preliminary Remediation Goals (PRGs) for Ecological Endpoints.
Prepared for the U.S. Department of Energy, Office of Environmental Management Contract No. DE-AC05-840R21401.
(f) EPA 2003. EPA Region 5 Resource Conservation and Recovery Act (RCRA) Ecological Screening Levels.

Bolded values indicate PQLGs are less than the CRQL. CDM Smith will not request the existing CLP MA for SVOCs as they are not considered a primary compound of interest.

**4-Methylphenol result will include 3-methylphenol since the isomers cannot be separated by the SOM02.4 extraction method and GC column used.
*3-Methylphenol will need to be added via an MA [based on method 8041A or equivalent] to obtain result since this compound is not on the TCL.

CLP - contract laboratory program PAL - project action limit

CRQL - contract required quantitation limit PQLG - project quantitation limit goal
EPA - Environmental Protection Agency PRG - preliminary remediation goals

MA - modified analysis RSL - regional screening level

N/A - not applicable SVOCs - semivolatile organic compounds
NL - not listed ug/kg - microgram per kilogram

NJDEP - New Jersey Department of Environmental Protection CAS - Chemical Abstracts Service
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Ecological Screening Criteria Human Health
Screening Criteria . . CRQL - CRQL -
Analyte Sediment | Sediment | (o4 | somo.24
. CAS Number . . . PAL PQLG . . .
(All Units: pug/kg) NJDEP Fresh EPA Region 3 | EPA RSL for Residential (ng/ke) (ug/ke) Low Soil Medium Soil
Water [a] Freshwater [b] Soil [c] (ng/kg) (ng/kg)
1,1'-Biphenyl 92-52-4 NL 1,220 47,000 1,220 407 170 5,000
1,4-Dioxane 123-91-1 NL NL 5,300 N/A 67 67 2,000
1,2,4,5-Tetrachlorobenzene 95-94-3 1,252 1,090 23,000 1,090 363 170 5,000
2,2'-oxybis(1-Chloropropane) 108-60-1 NL NL 3,100,000 N/A 330 330 10,000
2,3,4,6-Tetrachlorophenol 58-90-2 NL 284 1,900,000 284 170 170 5,000
2,4,5-Trichlorophenol 95-95-4 NL NL 6,300,000 N/A 170 170 5,000
2,4,6-Trichlorophenol 88-06-2 208 213 49,000 208 170 170 5,000
2,4-Dichlorophenol 120-83-2 81.7 117 190,000 82 82 170 5,000
2,4-Dimethylphenol 105-67-9 304 29 1,300,000 29 29 170 5,000
2,4-Dinitrophenol 51-28-5 6.21 NL 130,000 6.21 6.21 330 10,000
2,4-Dinitrotoluene 121-14-2 14.4 41.6 1,700 14.4 14.4 170 5,000
2,6-Dinitrotoluene 606-20-2 NL NL 360 N/A 170 170 5,000
2-Chloronaphthalene 91-58-7 417 NL 4,800,000 417 170 170 5,000
2-Chlorophenol 95-57-8 31.9 31.2 390,000 31 31 170 5,000
2-Methylnaphthalene 91-57-6 70 20.2 240,000 20.2 20.2 170 5,000
2-Methylphenol 95-48-7 NL NL 3,200,000 N/A 330 330 10,000
2-Nitroaniline 88-74-4 NL NL 630,000 N/A 170 170 5,000
2-Nitrophenol 88-75-5 NL NL NL N/A 170 170 5,000
3,3'-Dichlorobenzidine 91-94-1 127 127 1,200 127 127 330 10,000
3-Methylphenol* 108-39-4 NL NL 3,200,000 N/A N/A NL NL
3-Nitroaniline 99-09-2 NL NL NL N/A 330 330 10,000
4,6-Dinitro-2-methylphenol 534-52-1 NL NL 5,100 N/A 330 330 10,000
4-Bromophenyl-phenylether 101-55-3 NL 1,230 NL 1,230 410 170 5,000
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. . - Human Health
Ecological Screening Criteria Screening Criteria sediment | Sediment CRQL - CRQL -
Analyte SOMO02.4 SOMO0.24
(All Units: pg/kg) CAS Number NJDEP Fresh EPA Region 3 | EPA RSL for Residential P?:(' PO}’;(G Low Soil Medium Soil
Water [a] Freshwater [b] Soil [c] (e/ke) | (e/ke) | (i) (ng/ke)
4-Chloro-3-methylphenol 59-50-7 NL NL 6,300,000 N/A 170 170 5,000
4-Chloroaniline 106-47-8 NL NL 2,700 N/A 330 330 10,000
4-Chlorophenyl-phenyl ether 7005-72-3 NL NL NL N/A 170 170 5,000
4-Methylphenol** 106-44-5 NL 670 6,300,000 670 330 330 10,000
4-Nitroaniline 100-01-6 NL NL 27,000 N/A 330 330 10,000
4-Nitrophenol 100-02-7 13.3 NL NL 13.3 13.3 330 10,000
Acenaphthene 83-32-9 16 6.7 3,600,000 6.7 6.7 170 5,000
Acenaphthylene 208-96-8 44 5.9 NL 5.9 5.9 170 5,000
Acetophenone 98-86-2 NL NL 7,800,000 N/A 330 330 10,000
Anthracene 120-12-7 220 57.2 18,000,000 57 57 170 5,000
Atrazine 1912-24-9 NL 6.62 2,400 6.6 6.6 330 10,000
Benzaldehyde 100-52-7 NL NL 170,000 N/A 330 330 10,000
[[Benzo(a)anthracene 56-55-3 320 108 1,100 108 200 170 5,000
[Benzo(a)pyrene 50-32-8 370 150 110 150 150 170 5,000
[[Benzo(b)fluoranthene 205-99-2 10,400 NL 1,100 10,400 3,467 170 5,000
[[Benzo(g,h,i)perylene 191-24-2 170 170 NL 170 170 170 5,000
[Benzo(k)fluoranthene 207-08-9 240 240 11,000 240 200 170 5,000
[[bis(2-Chloroethoxy) methane 111-91-1 NL NL 190,000 N/A 170 170 5,000
[[bis(2-Chloroethyl) ether 111-44-4 3,520 NL 230 3,520 1,173 330 10,000
[[bis-(2-Ethylhexyl)phthalate 117-81-7 182 180 39,000 180 170 170 5,000
[[Butylbenzylphthalate 85-68-7 1,970 10,900 290,000 1,970 657 170 5,000
[[caprolactam 105-60-2 NL NL 31,000,000 N/A 330 330 10,000
[lcarbazole 86-74-8 NL NL NL N/A 330 330 10,000
[[chrysene 218-01-9 340 166 110,000 166 200 170 5,000
[[Dibenzo(a,h)anthracene 53-70-3 60 33 110 33 33 170 5,000
[[Dibenzofuran 132-64-9 NL 415 73,000 415 170 170 5,000
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. . - Human Health
Ecological Screening Criteria Screening Criteria sediment | Sediment CRQL - CRQL -
Analyte SOMO02.4 SOMO0.24
(All Units: pg/kg) CAS Number NJDEP Fresh EPA Region 3 | EPA RSL for Residential P?:(' PO}’;(G Low Soil Medium Soil
Water [a] Freshwater [b] Soil [c] (e/ke) | (e/ke) | (i) (ng/ke)
Diethylphthalate 84-66-2 295 603 51,000,000 295 170 170 5,000
[[Dimethylphthalate 131-11-3 NL NL NL N/A 170 170 5,000
[[Di-n-butylphthalate 84-74-2 1,114 6,470 6,300,000 1,114 371 170 5,000
[[Di-n-octylphthalate 117-84-0 NL NL 630,000 N/A 330 330 10,000
[[Fluoranthene 206-44-0 750 423 2,400,000 423 170 170 10,000
[[Fluorene 86-73-7 190 77.4 2,400,000 77.4 77.4 330 5,000
[[Hexachlorobenzene 118-74-1 20 20 210 20 20 170 5,000
[[Hexachlorobutadiene 87-68-3 26.5 NL 1,200 26.5 26.5 170 5,000
[[Hexachlorocyclopentadiene 77-47-4 901 NL 1,800 901 330 330 10,000
[[Hexachloroethane 67-72-1 584 1,027 1,800 584 195 170 5,000
[lindeno(1,2,3-cd)pyrene 193-39-5 200 17 1,100 17 180 170 5,000
[l'sophorone 78-59-1 432 NL 570,000 432 200 170 5,000
[INaphthalene 91-20-3 160 176 3,800 160 160 170 5,000
[INitrobenzene 98-95-3 145 NL 5,100 145 145 170 5,000
[IN-Nitroso-di-n-propylamine 86-30-6 NL NL 110,000 N/A 170 170 5,000
[IN-Nitrosodiphenylamine 621-64-7 NL 2,680 78 2,680 893 170 5,000
[[Pentachlorophenol 87-86-5 23,000 504 1,000 504 330 330 10,000
[[Phenanthrene 85-01-8 560 204 NL 204 170 170 5,000
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Ecological Screening Criteria s::er:ianng:l;iat::a sedgiment | Sediment CRQL - CRQL -
Ar!alyte CAS Number PAL PQLG SOMOZ..4 SO!VIO.24 .
(All Units: pg/kg) NJDEP Fresh EPA Region 3 | EPA RSL for Residential Low Soil Medium Soil
Water [a] Freshwater [b] Soil [c] (ne/ke) (ke/ke) (ng/kg) (ng/kg)
|_Pheno| 108-95-2 49.1 420 19,000,000 49.1 49.1 330 10,000
Pyrene 129-00-0 490 195 1,800,000 195 170 170 5,000

Notes:
1. Sediment PALs were selected as the minimum value presented in a through c below.
(a) NJDEP Ecological Screening Criteria for the lowest effects level for fresh water criteria, March 2009 (http://www.nj.gov/dep/srp/guidance/ecoscreening/)
(b) EPA Region 3 Freshwater Sediment Screening Benchmarks, August 2006 (https://www.epa.gov/risk/freshwater-sediment-screening-benchmarks)
(c) EPA Human health-based screening — RSL residential soil values (Target Risk = 1E-06; Target Hazard Quotient = 1), May 2016
(http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/Generic_Tables/index.htm)

Bolded values indicate PQLGs are less than the CRQL. CDM Smith will not request the existing CLP MA for SVOCs as they are not considered a primary compound of interest.

**4-Methylphenol result will include 3-methylphenol since the isomers cannot be separated by the SOM02.4 extraction method and GC column used.
*3-Methylphenol will need to be added via an MA [based on method 8041A or equivalent] to obtain result since this compound is not on the TCL.

CAS - Chemical Abstracts Service NJDEP - New Jersey Department of Environmental Protection
CLP - contract laboratory program PAL - project action limit
CRQL - contract required quantitation limit PQLG - project quantitation limit goal
EPA - Environmental Protection Agency PRG - preliminary remediation goals
MA - modified analysis RSL - regional screening level
N/A - not applicable SVOCs - semivolatile organic compounds
NL - not listed pg/kg - microgram per kilogram
cbm
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Human Health Screening Criteria Ecological Screening Criteria
Analyte CAS Number o - PRGs for Soil PAL | Soil PQLG CRQI"C;'_mOM CRQL - ISM02.4
(All Units: mg/kg) NJDEP Reﬂdfenflal Direct El':‘A RS.L for ) EPA EcoSSLs NJDEP Wildlife Ecological EPARegions | (me/ke) | (me/kg) ICP-AES (mg/kg)
Contact Remediation Standard Residential Soil PRGs : (mg/kg)
Endpoints
Metals - ISM02.4
Aluminum 7429-90-5 78,000 77,000 NL NL NL NL 77,000 25,667 NL 20
Antimony 7440-36-0 31 31 0.27 5 5 0.142 0.142 0.142 1
Arsenic 7440-38-2 19 0.68 18 9.9 9.9 5.7 0.68 0.68 0.5 1
Barium 7440-39-3 16,000 15,000 330 283 283 1.04 1.04 1.04 5 20
Beryllium 7440-41-7 16 160 21 10 10 1.06 1.06 0.5 0.5 0.5
Cadmium 7440-43-9 78 71 0.36 4 4 0.00222 0.00222 0.00222 0.5 0.5
Calcium 7440-70-2 NL NL NL NL NL NL N/A 500 NL 500
Chromium 7440-47-3 NL NL 26 0.4 0.4 0.4 0.4 0.4 1 1
Chromium (hexavalent) 18540-29-9 1 0.3 130 NL NL NL 0.3 0.3 1 1
Cobalt 7440-48-4 1,600 23 13 20 20 0.14 0.14 0.14 0.5 5
Copper 7440-50-8 3,100 3,100 28 60 60 5.4 5.4 2.5 1 2.5
Cyanide 57-12-5 680 2.3 NL 1.33 NL 1.33 1.33 0.5 0.5 0.5
Iron 7439-89-6 NL 55,000 NL NL NL NL 55,000 18,333 NL 10
"Lead 7439-92-1 200 200 11 40.5 40.5 0.0537 0.0537 0.0537 0.5 1
||Magnesium 7439-95-4 NL NL NL NL NL NL N/A N/A NL 500
"Manganese 7439-96-5 11,000 NL 220 NL NL NL 220 73 0.5 1.5
"Mercury 7439-97-6 23 11 NL 0.00051 0.00051 0.1 0.00051 0.00051 NL 0.1
"Nickel 7440-02-0 1,600 1,500 38 30 30 13.6 13.6 5 0.5 4
Potassium 7440-09-7 NL NL NL NL NL NL N/A 500 NL 500
Selenium 7782-49-2 390 390 0.52 0.21 0.21 0.0276 0.0276 0.0276 2.5 3.5
Silver 7440-22-4 390 390 4.2 2 2 4.04 2 1 0.5 1
Sodium 7440-23-5 NL NL NL NL NL NL N/A 500 NL 500
Thallium 7440-28-0 5 1 NL 1 1 0.0569 0.0569 0.0569 0.5 2.5
Vanadium 7440-62-2 78 390 7.8 2 2 1.59 1.59 1.59 2.5 5
Zinc 7440-66-6 23,000 23,000 46 8.5 8.5 6.62 6.62 6.62 1 6
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Human Health Screening Criteria Ecological Screening Criteria
Analyte CAS Number PRGs for Soil PAL | Soil PQLG CRQII;::;N;OZA CRQL - ISM02.4
(All Units: mg/kg) NJDEP Reﬂdfenflal Direct El':‘A RS.L for ) EPA EcoSSLs NJDEP Wildlife Ecological EPA Region 5 (mg/keg) | (me/ke) (me/ke) ICP-AES (mg/kg)
Contact Remediation Standard Residential Soil PRGs ) 8/Ke,
Endpoints
[Additional Metals - EPA 1630 and BR3900, or equivalent
Mercury speciation (BR3900 or He(F1), (F2) - Hg(F1), (F2) -
A uiva.Zm‘; 7439-97-6 N/A N/A N/A N/A N/A N/A N/A N/A 0.20%; Hg(F3)- | 0.50%; Hg(F3)-
q Hg(F5)-2.00* | Hg(F5)- 5.00*
\Volatile Elemental Mercury N .
(BR3900 or equivalent, modified) 7439-97-6 N/A N/A N/A N/A N/A N/A N/A N/A 20.0 50.0

Notes:
1. Soil PALs were selected as the minimum value presented in a through f below.
(a) NJDEP Risk-based and remediation standard criteria for Residential Direct Contact Soil Remediation Standard, Last Amended May 2012 (http://www.nj.gov/dep/srp/regs/rs/)
(b) EPA Human health-based screening — RSL residential soil values (Target Risk = 1E-06; Target Hazard Quotient = 1), June 2017. The lower value of the RSLs derived from cancer versus
(c) EPA Ecological Soil Screening Levels (EcoSSLs). http://www.epa.gov/ecotox/ecossl/
(d) NJDEP Ecological Screening Criteria for the wildlife PRGs for soil, March 2009 (http://www.nj.gov/dep/srp/guidance/ecoscreening/)
When two values were presented in the table, the value based on a study was used.
(e) Efroymson, R.A., G.W. Suter Il, B.E. Sample, and D.S. Jones. 1997. Preliminary Remediation Goals (PRGs) for Ecological Endpoints.
Prepared for the U.S. Department of Energy, Office of Environmental Management Contract No. DE-AC05-840R21401.
(f) EPA 2003. EPA Region 5 Resource Conservation and Recovery Act (RCRA) Ecological Screening Levels.

*Estimated detection limits and reporting limits provided by Brooks Applied Laboratories
Bolded values indicate PQLGs are less than the CRQL. CDM Smith will request the existing CLP MAs for mercury (highlighted, as it is considered a primary compound of interest.

CLP - contract laboratory program NL - not listed
CRQL - contract required quantitation limit PAL - project action limits
EPA - Environmental Protection Agency PQLG - project quantitation limit goal
mg/kg - milligram per kilogram PRG - preliminary remediation goals
MA - modified analysis RCRA - resource conservation and recovery act
N/A - not applicable RSL - regional screening level
NJDEP - New Jersey Department of Environmental Protection CAS - Chemical Abstracts Service
CDM
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Ecological Screening Criteria Human Health Sediment Sediment
Analyte CAS Number Screening Criteria PAL PQLG CRQL - I1SM02.4| CRQL - ISM02.4
(All Units: mg/kg) NJDEP Fresh | EPA Region 3 EPA RSL for (me/ke) (ma/kg) |'CPMS (me/ke) [ICP-AES (me/ke)
Water [a] Freshwater [b] Residential Soil [c]
Metals - ISM02.4
Aluminum 7429-90-5 25,500 NL 77,000 25,500 8,500 NL 20
Antimony 7440-36-0 3 2 31 2 2 1 6
Arsenic 7440-38-2 6 9.80 0.68 0.68 0.68 0.5 1
Barium 7440-39-3 48 NL 15,000 48 20 5 20
Beryllium 7440-41-7 NL NL 160 160 53 0.5 0.5
Cadmium 7440-43-9 0.60 0.99 71 0.60 0.5 0.5 0.5
Calcium 7440-70-2 NL NL NL N/A 500 NL 500
Chromium 7440-47-3 26 43.4 NL 26 8.7 1 1
Chromium (hexavalent) 18540-29-9 NL 50 0.3 0.3 0.3 1 1
Cobalt 7440-48-4 50 31.6 23 23 7.7 0.5 5
Copper 7440-50-8 16 0.10 3,100 0.10 0.10 1 2.5
Cyanide 57-12-5 0.0001 NL NL 0.0001 0.0001 1 0.5
Iron 7439-89-6 NL 20,000 55,000 20,000 6,667 NL 10
Lead 7439-92-1 31 35.80 200 31 10 0.5 1
Magnesium 7439-95-4 NL NL NL N/A 500 NL 500
Manganese 7439-96-5 630 460 NL 460 153 0.5 1.5
Mercury 7439-97-6 0.20 0.18 11 0.18 0.1 NL 0.1
Nickel 7440-02-0 16 22.7 1,500 16 5 0.5 4
Potassium 7440-09-7 NL NL NL N/A 500 NL 500
Selenium 7782-49-2 NL 2 390 2 2 2.5 3.5
Silver 7440-22-4 1 1 390 1 1 0.5 1
Sodium 7440-23-5 NL NL NL N/A 500 NL 500
Thallium 7440-28-0 NL NL 0.78 0.78 0.78 0.5 2.5
Vanadium 7440-62-2 NL NL 390 390 130 2.5 5
I_,Zinc 7440-66-6 120 121 23,000 120 40 1 6
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Pierson's Creek Site OU1
Newark, New Jersey
. . S Human Health . .
Ar'malyte CAS Number Ecological Screening Criteria Screening Criteria Sedl::fnt Se:cllr:-\gnt CRQL- 1SM02.4| CRQL - 1SM02.4
(All Units: mg/keg) NJDEP Fresh | EPA Region 3 EPA RSL for (me/ke) (ma/kg) |'CPMS (mg/kg)| ICP-AES (mg/kg)
Water [a Freshwater [b Residential Soil [c

Additional Metals - EPA 163

0 and BR3900, or equivalent

Mercury speciation

(BR3900 or equivalent)

Hg(F1), (F2) - Hg(F1), (F2) -
7439-97-6 N/A N/A N/A N/A N/A 0.20%; Hg(F3)- | 0.50%; Hg(F3)-
Hg(F5) - 2.00* | Hg(F5) - 5.00*

Volatile Elemental Mercury
(BR3900 or equivalent,

modified)

7439-97-6 N/A N/A N/A N/A N/A 20.0* 50.0*

Dhith

Notes:

1. Sediment PALs were selected as the minimum value presented in a through c below.

(a) NJDEP Ecological Screening Criteria for the lowest effects level for fresh water criteria, March 2009 (http://www.nj.gov/dep/srp/guidance/ecoscreening/)

(b) EPA Region 3 Freshwater Sediment Screening Benchmarks, August 2006 (https://www.epa.gov/risk/freshwater-sediment-screening-benchmarks)

(c) EPA Human health-based screening — RSL residential soil values (Target Risk = 1E-06; Target Hazard Quotient = 1), May 2016

(http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/Generic_Tables/index.htm)

*Estimated detection limits and reporting limits provided by Brooks Applied Laboratories

Bolded values indicate PQLGs are less than the CRQL. CDM Smith will request the existing CLP MAs for mercury (highlighted, as it is considered a primary compound of interest.

CLP - contract laboratory program NL - not listed
CRQL - contract required quantitation limit PAL - project action limits
EPA - Environmental Protection Agency PQLG - project quantitation limit goal

mg/kg - milligram per kilogram
MA - modified analysis

N/A - not applicable

PRG - preliminary remediation goals
RCRA - resource conservation and recovery act
RSL - regional screening level

NJDEP - New Jersey Department of Environmental Protection CAS - Chemical Abstracts Service
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Soil Screening Criteria and PALs - Pesticides/PCBs
Project Action Limits and Laboratory-Specific Detection/Quantitation Limits
Pierson's Creek Site OU1
Newark, New Jersey

Human Health Screening Criteria Ecological Screening Criteria
Analyte NIDEP Residential | o) po) for PRGs for Soil PAL | Soil PQLG | CRQL- SOM02.4
(A nits: pg/ig) | ASNUMPSr | DirectContact | o o | EPAEcOSSLs |NIDEP Wildiife| o oy | EPARCEONS | (ug/ie) | (ug/ke) | Soil (ua/ke)
Remediation Soil [b] [c] PRGs [d] Endpoints [e] [f]
Standard [a]

Pesticides

4,4'-DDD 72-54-8 3,000 2,300 21 758 NL 758 21 7 33
4,4'-DDE 72-55-9 2,000 2,000 21 596 NL 596 21 7 3.3
4,4'-DDT 50-29-3 2,000 1,900 21 35 NL 35 3.5 33 33
Aldrin 309-00-2 40 39 NL 3.32 NL 3.32 3.32 1.7 1.7
alpa-BHC 319-84-6 100 86 NL 99.4 NL 99.4 86 28.7 1.7
beta-BHC 319-85-7 400 300 NL 3.98 NL 3.98 3.98 1.7 1.7
cis-Chlordane (alpha) 5103-71-9 200 1,700 NL 224 NL 224 200 66.7 1.7
delta-BHC 319-86-8 NL 570 NL NL NL 9,940 570 190 1.7
Dieldrin 60-57-1 40 34 4.9 2.38 NL 2.38 2.38 2.38 33
|[Endosulfan | 959-98-8 470,000 470,000 NL NL NL 119 119 40 1.7
|[Endosulfan II 33213-65-9 470,000 470,000 NL NL NL 119 119 40 3.3
|[Endosulfan sulfate 1031-07-8 470,000 470,000 NL 35.8 NL 35.8 35.8 12 3.3
[[Endrin 72-20-8 23,000 19,000 NL 10.1 NL 10.1 10.1 3.4 3.3
|[Endrin aldehyde 7421-93-4 NL NL NL 10.5 NL 10.5 10.5 3.5 3.3
|[Endrin ketone 53494-7-5 NL NL NL NL NL NL N/A 3.3 3.3
|gamma-BHC (Lindane) 58-89-9 400 570 NL 5 NL 5 5 1.7 1.7
Heptachlor 76-44-8 100 130 NL 5.98 NL 5.98 5.98 1.7 1.7
[Heptachlor epoxide 1024-57-3 70 70 NL 152 NL 152 70 23.3 1.7
[IMethoxychlor 72-43-5 390,000 320,000 NL 19.9 NL 19.9 19.9 17 17
[[Toxaphene 8001-35-2 600 490 NL 119 NL 119 119 119 170
||trans-ChIordane (gamma) 5103-74-2 200 1,700 NL 224 NL 224 200 66.7 1.7
Polychlorinated Biphenyls (PCBs)

Aroclor-1016 12674-11-2 200 4,100 NL 371 371 0.332 0.332 0.332 33
Aroclor-1221 11104-28-2 200 200 NL 371 371 0.332 0.332 0.332 33
Aroclor-1232 11141-16-5 200 170 NL 371 371 0.332 0.332 0.332 33
Aroclor-1242 53469-21-9 200 230 NL 371 371 0.332 0.332 0.332 33
Aroclor-1248 12672-29-6 200 230 NL 371 371 0.332 0.332 0.332 33
Aroclor-1254 11097-69-1 200 240 NL 371 371 0.332 0.332 0.332 33
Aroclor-1260 11096-82-5 200 240 NL 371 371 0.332 0.332 0.332 33
Aroclor-1262 37324-23-5 200 NL NL 371 371 0.332 0.332 0.332 33
Aroclor-1268 11100-14-4 200 NL NL 371 371 0.332 0.332 0.332 33




Final Quality Assurance Project Plan
Revision: 0
February 14, 2019
Page 91 of 197
QAPP WORKSHEET # 15q

Soil Screening Criteria and PALs - Pesticides/PCBs

Project Action Limits and Laboratory-Specific Detection/Quantitation Limits

Notes:

Pierson's Creek Site OU1
Newark, New Jersey

1. Soil PALs were selected as the minimum value presented in a through f below.
(a) NJDEP Risk-based and remediation standard criteria for Residential Direct Contact Soil Remediation Standard, Last Amended May 2012 (http://www.nj.gov/dep/srp/regs/rs/)
(b) EPA Human health-based screening — RSL residential soil values (Target Risk = 1E-06; Target Hazard Quotient = 1), June 2017. The lower value of the RSLs derived from cancer versus

(c) EPA Ecological Soil Screening Levels (EcoSSLs). http://www.epa.gov/ecotox/ecossl/

(d) NJDEP Ecological Screening Criteria for the wildlife PRGs for soil, March 2009 (http://www.nj.gov/dep/srp/guidance/ecoscreening/)
When two values were presented in the table, the value based on a study was used.

(e) Efroymson, R.A., G.W. Suter II, B.E. Sample, and D.S. Jones. 1997. Preliminary Remediation Goals (PRGs) for Ecological Endpoints.
Prepared for the U.S. Department of Energy, Office of Environmental Management Contract No. DE-AC05-840R21401.

(f) EPA 2003. EPA Region 5 Resource Conservation and Recovery Act (RCRA) Ecological Screening Levels.

Bolded values indicate PQLGs are less than the CRQL. CDM Smith will not request the existing CLP MAs for pesticides or PCBs as they are not considered primary compounds of interest.

CLP - contract laboratory program

CRQL - contract required quantitation limit

EPA - Environmental Protection Agency

N/A - not applicable

NL - not listed

NJDEP - New Jersey Department of Environmental Protection
PAL - project action limits

PCBs - polychlorinated biphenyls MA - modified analysis

PQLG - project quantitation limit goal CAS - Chemical Abstracts Service
PRG - preliminary remediation goals

RCRA - resource conservation and recovery act

RSL - regional screening level

ug/kg - microgram per kilogram
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Ecological Screening

Human Health

Criteria Screening Criteria
Sediment | Sediment CRQL -
Analyte
. CAS Number | NIDEP . PAL PQLG SOM02.4
(All Units: pg/kg) EPA Region 3 EPA RSL for .
Fresh e (ne/kg) (ne/kg) | Soil (ng/kg)
Freshwater [b]|Residential Soil [c]
Water [a]

[Pesticides

4,4'-DDD 72-54-8 8 4.88 2,300 4.88 3.3 3.3
4,4'-DDE 72-55-9 5 3.16 2,000 3.16 3.16 3.3
4,4'-DDT 50-29-3 8 4.16 1,900 4.16 3.3 3.3
Aldrin 309-00-2 2 2 39 2 1.7 1.7
alpa-BHC 319-84-6 6 6 86 6 2 1.7
beta-BHC 319-85-7 5 5 300 5 1.7 1.7
cis-Chlordane (alpha) 5103-71-9 7 3.24 1,700 3.24 1.7 1.7
delta-BHC 319-86-8 NL 6,400 570 570 190 1.7
Dieldrin 60-57-1 2 1.9 34 1.9 1.9 3.3
|Endosulfan | 959-98-8 NL 2.9 470,000 2.9 1.7 1.7
llEndosulfan 11 33213-65-9 NL 14 470,000 14 4.67 3.3
|lEndosulfan sulfate 1031-07-8 34.6 5.4 470,000 5.4 3.3 3.3
llEndrin 72-20-8 3 2.22 19,000 2.22 2.22 3.3
llEndrin aldehyde 7421-93-4 480 NL NL 480 160 33
llEndrin ketone 53494-7-5 NL NL NL N/A 33 3.3
|gamma—BHC (Lindane) 58-89-9 3 2.37 570 2.37 1.7 1.7
Heptachlor 76-44-8 0.6 68 130 0.6 0.6 1.7
lHeptachlor epoxide 1024-57-3 5 2.47 70 2.47 1.7 1.7
[Methoxychlor 72-43-5 13.6 18.7 320,000 13.6 13.6 17
|[Toxaphene 8001-35-2 0.077 0.1 490 0.077 0.077 170
||trans—ChIordane (gamma) 5103-74-2 7 3.24 1,700 3.24 1.7 1.7
Polychlorinated Biphenyls (PCBs

Aroclor-1016 12674-11-2 7 59.8 4,100 7 7 33
Aroclor-1221 11104-28-2 70 59.8 200 59.8 33 33
Aroclor-1232 11141-16-5 70 59.8 170 59.8 33 33
Aroclor-1242 53469-21-9 70 59.8 230 59.8 33 33
Aroclor-1248 12672-29-6 30 59.8 230 30 30 33
Aroclor-1254 11097-69-1 60 59.8 240 59.8 33 33
Aroclor-1260 11096-82-5 5 59.8 240 5 5 33
Aroclor-1262 37324-23-5 70 59.8 NL 59.8 33 33
Aroclor-1268 11100-14-4 70 59.8 NL 59.8 33 33
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QAPP WORKSHEET # 15r
Sediment Screening Criteria and PALs - Pesticides/PCBs
Project Action Limits and Laboratory-Specific Detection/Quantitation Limits
Pierson's Creek Site OU1
Newark, New Jersey
Notes:
1. Sediment PALs were selected as the minimum value presented in a through c below.
(a) NJDEP Ecological Screening Criteria for the lowest effects level for fresh water criteria, March 2009
(b) EPA Region 3 Freshwater Sediment Screening Benchmarks, August 2006 (https://www.epa.gov/risk/freshwater-sediment-screening-
(c) EPA Human health-based screening — RSL residential soil values (Target Risk = 1E-06; Target Hazard Quotient = 1), May 2016
(http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/Generic_Tables/index.htm)

Bolded values indicate PQLGs are less than the CRQL. CDM Smith will not request the existing CLP MAs for pesticides or PCBs as they are not
considered primary compounds of interest.

CAS - Chemical Abstracts Service PAL - project action limits

CLP - contract laboratory program PCBs - polychlorinated biphenyls

CRQL - contract required quantitation limit PQLG - project quantitation limit goal

EPA - Environmental Protection Agency PRG - preliminary remediation goals

MA - modified analysis RCRA - resource conservation and recovery act
N/A - not applicable RSL - regional screening level

NL - not listed ug/kg - microgram per kilogram

NJDEP - New Jersey Department of Environmental Protection
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QAPP WORKSHEET # 15s sesne
Soil Screening Criteria and PALs - Dioxins/Furans
Project Action Limits and Laboratory-Specific Detection/Quantitation Limits
Pierson's Creek Site OU1
Newark, New Jersey
Human Health Screening Criteria Ecological Screening Criteria
NJDEP Residential : CRQL -
Analyte Soil PAL .
1l Uniits: ne/k CASNumber | pirect Contact | =~ RoLfor NIDEP wildiife | RSO | Epa Region 5 f Soil PQLG (ng/kg)| HRSMO01.2
(All Units: ng/kg) . Residential Soil | EPA EcoSSLs [c] Ecological (ng/kg) (ng/kg)
Remediation [b] PRGs [d] Endpoints [e] [f] ng/kg
Standard [a] P
2,3,7,8-TCDD 1746-01-6 NL 4.8 NL 3.15 NL 0.12 0.12 0.12 1.0
1,2,3,7,8-PeCDD 40321-76-4 NL NL NL NL NL NL N/A N/A 5.0
1,2,3,4,7,8-HxCDD 39227-28-6 NL NL NL NL NL NL N/A N/A 5.0
1,2,3,6,7,8-HxCDD 57653-85-7 NL NL NL NL NL NL N/A N/A 5.0
1,2,3,7,8,9-HxCDD 19408-74-3 NL NL NL NL NL NL N/A N/A 5.0
1,2,3,4,6,7,8-HpCDD 35822-46-9 NL NL NL NL NL NL N/A N/A 5.0
OCDD 3268-87-9 NL NL NL NL NL NL N/A N/A 10
2,3,7,8-TCDF 51207-31-9 NL NL NL NL NL NL N/A N/A 1.0
1,2,3,7,8-PeCDF 57117-41-6 NL NL NL NL NL NL N/A N/A 5.0
2,3,4,7,8-PeCDF 57117-31-4 NL NL NL NL NL NL N/A N/A 5.0
1,2,3,4,7,8-HxCDF 70648-26-9 NL NL NL NL NL NL N/A N/A 5.0
1,2,3,6,7,8-HxCDF 57117-44-9 NL NL NL NL NL NL N/A N/A 5.0
1,2,3,7,8,9-HxCDF 72918-21-9 NL NL NL NL NL NL N/A N/A 5.0
2,3,4,6,7,8-HxCDF 60851-34-5 NL NL NL NL NL NL N/A N/A 5.0
1,2,3,4,6,7,8-HpCDF 67562-39-4 NL NL NL NL NL NL N/A N/A 5.0
1,2,3,4,7,8,9-HpCDF 55673-89-7 NL NL NL NL NL NL N/A N/A 5.0
||OCDF 39001-02-0 NL NL NL NL NL NL N/A N/A 10
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Soil Screening Criteria and PALs - Dioxins/Furans
Project Action Limits and Laboratory-Specific Detection/Quantitation Limits
Pierson's Creek Site OU1

Newark, New Jersey
Notes:

1. Soil PALs were selected as the minimum value presented in a through f below.

(a) NJDEP Risk-based and remediation standard criteria for Residential Direct Contact Soil Remediation Standard, Last Amended May 2012 (http://www.nj.gov/dep/srp/regs/rs/)
(b) EPA Human health-based screening — RSL residential soil values (Target Risk = 1E-06; Target Hazard Quotient = 1), June 2017. The lower value of the RSLs derived from cancer versus
(c) EPA Ecological Soil Screening Levels (EcoSSLs). http://www.epa.gov/ecotox/ecossl/
(d) NJDEP Ecological Screening Criteria for the wildlife PRGs for soil, March 2009 (http://www.nj.gov/dep/srp/guidance/ecoscreening/)
When two values were presented in the table, the value based on a study was used.
(e) Efroymson, R.A., G.W. Suter II, B.E. Sample, and D.S. Jones. 1997. Preliminary Remediation Goals (PRGs) for Ecological Endpoints.
Prepared for the U.S. Department of Energy, Office of Environmental Management Contract No. DE-AC05-840R21401.
(f) EPA 2003. EPA Region 5 Resource Conservation and Recovery Act (RCRA) Ecological Screening Levels.

Bolded values indicate PQLGs are less than the CRQL. CDM Smith will not request the existing CLP MAs for
dioxins/furans as they are not considered primary compounds of interest.

CAS - Chemical Abstracts Service

CLP - contract laboratory program

CRQL - contract required quantitation limit
EPA - Environmental Protection Agency
MA - modified analysis

N/A - not applicable

ng/kg - nanogram per kilogram

NJDEP - New Jersey Department of Environmental Protection
NL - not listed

PAL - project action limits

PQLG - project quantitation limit goal

PRG - preliminary remediation goals

RCRA - resource conservation and recovery act

RSL - regional screening level

it
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Sediment Screening Criteria and PALs - Dioxins/Furans

QAPP WORKSHEET # 15t

Project Action Limits and Laboratory-Specific Detection/Quantitation Limits
Pierson's Creek Site OU1
Newark, New Jersey

Final Quality Assurance Project Plan

Human Health

Analyte Ecological Screening Criteria Screening Criteria :::;::‘ei:; Sediment PAL Sediment CRQL -
. CAS Number ) ) ) . PQLG HRSMO01.2
(All Units: ng/kg) NJDEP Fresh EPA Region 3 | EPA RSL for Residential Criteria (ng/kg)
Water [a] Freshwater [b] Soil [c] (ng/kg) (ne/ke) (ng/ke)
2,3,7,8-TCDD 1746-01-6 0.128 0.85 4.8 0.128 0.128 0.128 1.0
1,2,3,7,8-PeCDD 40321-76-4 NL NL NL NL N/A N/A 5.0
1,2,3,4,7,8-HxCDD 39227-28-6 NL NL NL NL N/A N/A 5.0
1,2,3,6,7,8-HxCDD 57653-85-7 NL NL NL NL N/A N/A 5.0
1,2,3,7,8,9-HxCDD 19408-74-3 NL NL NL NL N/A N/A 5.0
1,2,3,4,6,7,8-HpCDD 35822-46-9 NL NL NL NL N/A N/A 5.0
OCDD 3268-87-9 NL NL NL NL N/A N/A 10
2,3,7,8-TCDF 51207-31-9 NL NL NL NL N/A N/A 1.0
1,2,3,7,8-PeCDF 57117-41-6 NL NL NL NL N/A N/A 5.0
2,3,4,7,8-PeCDF 57117-31-4 NL NL NL NL N/A N/A 5.0
1,2,3,4,7,8-HxCDF 70648-26-9 NL NL NL NL N/A N/A 5.0
1,2,3,6,7,8-HxCDF 57117-44-9 NL NL NL NL N/A N/A 5.0
1,2,3,7,8,9-HxCDF 72918-21-9 NL NL NL NL N/A N/A 5.0
2,3,4,6,7,8-HXCDF 60851-34-5 NL NL NL NL N/A N/A 5.0
1,2,3,4,6,7,8-HpCDF 67562-39-4 NL NL NL NL N/A N/A 5.0
1,2,3,4,7,8,9-HpCDF 55673-89-7 NL NL NL NL N/A N/A 5.0
@F 39001-02-0 NL NL NL NL N/A N/A 10
Notes:

1. Sediment PALs were selected as the minimum value presented in a through c below.
(a) NJDEP Ecological Screening Criteria for the lowest effects level for fresh water criteria, March 2009 (http://www.nj.gov/dep/srp/guidance/ecoscreening/)

(b) EPA Region 3 Freshwater Sediment Screening Benchmarks, August 2006 (https://www.epa.gov/risk/freshwater-sediment-screening-benchmarks)

(c) EPA Human health-based screening — RSL residential soil values (Target Risk = 1E-06; Target Hazard Quotient = 1), May 2016
(http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/Generic_Tables/index.htm)

Bolded values indicate PQLGs are less than the CRQL. CDM Smith will not request an MA for dioxins/furans as they are not considered primary compounds of interest.

CLP - contract laboratory program
CRQL - contract required quantitation limit
EPA - Environmental Protection Agency

MA - modified analysis
N/A - not applicable

ng/kg - nanogram per kilogram
NJDEP - New Jersey Department of Environmental Protection

NL - not listed

PAL - project action limits
PQLG - project quantitation limit goal
PRG - preliminary remediation goals
RCRA - Resource Conservation and Recovery Act
RSL - regional screening level

CAS - Chemical Abstracts Service
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QAPP WORKSHEET # 15u
Soil Screening Criteria and PALs - Wet Chemistry
Project Action Limits and Laboratory-Specific Detection/Quantitation Limits
Pierson's Creek Site OU1
Newark, New Jersey

Human Health Screening Criteria Ecological Screening Criteria
NJDEP Residential : :
Arjalvte CAS Number Direct ‘:Z:n::ctla EPARSL for EPA EcoSSLs NIDEP PRGs for EPA Region 5 SOUPAL | Soil PALG "
(All Units: mg/keg) . Residential Soil Wildlife Ecological 8 (mg/kg) (mg/kg) (mg/kg)
Remediation [b] (I | pras [d] | Endpoints [e] If]
Standard [a] P
Grain Size N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
TOC N/A N/A N/A N/A N/A N/A N/A N/A N/A 100
Percent Solids N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Methylmercury - EPA 1630
Human Health Screening Criteria Ecological Screening Criteria
NJDEP Residential
Analyte NJDEP PRGs for Soil PAL Soil PQLG
. CAS Number Direct Contact EPA RSL f RL- ki
(All Units: pg/kg) irec 'on'ac i ) or .. |EPA EcoSSLs| Wildlife Ecological EPA Region 5 (ng/kg) (ng/kg) (me/ke)
Remediation Residential Soil X
PRGs Endpoints
Standard
Methylmercury 22967-92-6 N/A N/A N/A N/A N/A N/A N/A 0.1 0.1

Notes:
1. Soil PALs were selected as the minimum value presented in a through f below.
(a) NJDEP Risk-based and remediation standard criteria for Residential Direct Contact Soil Remediation Standard, Last Amended May 2012 (http://www.nj.gov/dep/srp/regs/rs/)
(b) EPA Human health-based screening — RSL residential soil values (Target Risk = 1E-06; Target Hazard Quotient = 1), June 2017. The lower value of the RSLs derived from cancer versus
(c) EPA Ecological Soil Screening Levels (EcoSSLs). http://www.epa.gov/ecotox/ecossl/
(d) NJDEP Ecological Screening Criteria for the wildlife PRGs for soil, March 2009 (http://www.nj.gov/dep/srp/guidance/ecoscreening/)
When two values were presented in the table, the value based on a study was used.
(e) Efroymson, R.A., G.W. Suter Il, B.E. Sample, and D.S. Jones. 1997. Preliminary Remediation Goals (PRGs) for Ecological Endpoints.
Prepared for the U.S. Department of Energy, Office of Environmental Management Contract No. DE-AC05-840R21401.
(f) EPA 2003. EPA Region 5 Resource Conservation and Recovery Act (RCRA) Ecological Screening Levels.

CAS - Chemical Abstracts Service PQLG - project quantitation limit goal

EPA - Environmental Protection Agency PRG - preliminary remediation goals

mg/kg - milligram per kilogram RCRA - Resource Conservation and Recovery Act
N/A - not applicable RL - required limit

NJDEP - New Jersey Department of Environmental Protection RSL - regional screening level

PAL - project action limits
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QAPP WORKSHEET # 15v
Sediment Screening Criteria and PALs - Wet Chemistry
Project Action Limits and Laboratory-Specific Detection/Quantitation Limits
Pierson's Creek Site OU1
Newark, New Jersey
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. . - Human Health
Ecological Screening Criteria . L. .
Screening Criteria . Sediment
Analyte Sediment PAL
. CAS Number PQLG RL- (mg/kg)
(All Units: mg/kg) NJDEP Fresh | EPA Region 3 EPA RSL for (mg/kg) (ma/ke)
Water [a] Freshwater [b]| Residential Soil [c]
Grain Size N/A N/A N/A N/A N/A N/A N/A
TOC N/A N/A N/A N/A N/A N/A 100
Percent Soilds N/A N/A N/A N/A N/A N/A N/A
Methylmercury - EPA 1630
Analyte NIDEP Fresh | EPA Region 3 EPA RSL for Sediment paL | Sediment
aly CAS Number g A PQLG RL- (ug/kg)
(All Units: ug/kg) Water [a] Freshwater [b] Residential Soil (mg/kg)
(mg/kg)
Methylmercury 22967-92-6 N/A N/A N/A N/A 0.1 0.1

Notes:

1. Sediment PALs were selected as the minimum value presented in a through c below.

(a) NJDEP Ecological Screening Criteria for the lowest effects level for fresh water criteria, March 2009 (http://www.nj.gov/dep/srp/guidance/ecoscreening/)

(b) EPA Region 3 Freshwater Sediment Screening Benchmarks, August 2006 (https://www.epa.gov/risk/freshwater-sediment-screening-benchmarks)
(c) EPA Human health-based screening — RSL residential soil values (Target Risk = 1E-06; Target Hazard Quotient = 1), May 2016

(http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/Generic_Tables/index.htm)

CAS - Chemical Abstracts Service
EPA - Environmental Protection Agency

N/A - not applicable

mg/kg - milligram per kilogram

NJDEP - New Jersey Department of Environmental Protection

PAL - project action limits

PQLG - project quantitation limit goal
PRG - preliminary remediation goals

RL - required limit
RSL - regional screening level
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QAPP WORKSHEET # 15x
Vapor/Air Screening Criteria and PAL - Mercury
Project Action Limits and Laboratory-Specific Detection/Quantitation Limits
Pierson's Creek Site OU1
Newark, New Jersey
Analyte OSHA PEL NIOSH REL ACGIH TLV Residential Air RSL| Industrial Air RSL Vapor/Air PAL Vapor/Air PQLG 3
i 3 CAS Number 3 3 3 3 3 3 3 RL- (mg/m°)
(All Units: mg/m’) (mg/m?) (mg/m?) (mg/m?) (mg/m?) (mg/m?) (mg/m?) (mg/m?)
Mercury 7439-97-6 0.1 0.05 0.025 0.00031 0.0013 N/A 0.01 0.01
Notes:

1. No PAL was selected for mercury in vapor/air because the purpose of the sampling is to determine if mercury (at any concentration) is volatilizing from the soil to the air.

The following standards and criteria are included in the table for reference.
(a) OSHA permissible exposure limits (https://www.osha.gov/dsg/annotated-pels/tablez-2.html)
(b) NIOSH recommended exposure limits (https://www.cdc.gov/niosh/npg/npgd0383.html)

(c) ACGIH threshold limit value (https://www.acgih.org/)

(d) EPA RSL for industrial air, associated with the a noncancer hazard index of 1. (https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables)

ACGIH - American Conference of Governmental Industrial Hygienists
CAS - Chemical Abstracts Service

EPA - Environmental Protection Agency

mg/ma— milligram per meter cubed

N/A - not applicable

NIOSH - National Institute for Occupational Safety and Health
NJDEP - New Jersey Department of Environmental Protection

OSHA - Occupational Safety and Health Administration

Liith

PAL - project action limit

PEL - permissible exposure limit
PQLG - project quantitation limit goal
PRG - preliminary remediation goal

REL - recommended exposure limit

RL - required limit

RSL - regional screening level
TLV - threshold limit value
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QAPP Worksheet #17: Sampling Design and Rationale
(UFP-QAPP Manual Section 3.1.1)
(EPA 2106-G-05 Section 2.3.1)

The Rl field program is detailed on the following worksheets:
= Site Reconnaissance (Worksheet #17a)
= Mobilization/Demobilization (Worksheet #17b)
= Monitoring Well Drilling and Installation (Worksheet #17c)
= Staff Gauge Installation, Synoptic Water Levels, and Long-Term Water Level Measurements (Worksheet #17d)
=  Sediment Sampling (Worksheet #17¢€)
= Surface Water Sampling (Worksheet #17f)
= Soil Sampling (Worksheet #17g)
*  Groundwater Sampling (Worksheet #17h)
= Decontamination Procedures (Worksheet #17i)

Note: All CDM Smith Technical Standard Operation Procedures (Technical SOPs) are provided in Appendix A. Field forms are included in
Appendix B.

For Technical SOP 4-1, Field Logbook Content and Control, the logbook notes should include field procedures used; descriptions of photos taken;
problems encountered; notes of conversations with onsite and offsite project team members; details of samples collected, and visual
observations.

Dhith
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QAPP Worksheet #17a: Sampling Design and Rationale
Site Reconnaissance
(UFP-QAPP Manual Section 3.1.1)

(EPA 2106-G-05 Section 2.3.1)
Site Reconnaissance
CDM Smith will conduct an initial reconnaissance of the entire length of Pierson’s Creek to finalize sample locations and determine the necessary
property and logistical access to each sampling area. All proposed sediment transects, monitoring wells, and soil boring locations will be located
with global positioning system (GPS) and marked with stakes, paint, or flagging, as appropriate. In addition, existing features in the site area will
be surveyed during site reconnaissance including existing monitoring wells, storm sewers, seeps, culverts, buried portions of the creek, and
possible point/non-point source discharges to the creek. CDM Smith will take representative photographs to document the reconnaissance
activities and significant events or observations during the RI field program.

Site Survey

CDM Smith will oversee a subcontract survey crew which will perform a topographic and bathymetric survey covering property boundaries,
utility rights-of-way, channel dimensions of Pierson’s Creek and its drainage ditches, locations and elevations of culverts, location of manholes,
topography, site features, property boundary and monitoring wells. It is assumed that the six existing and 24 new monitoring wells will be
surveyed for locations and elevations of the land surface, protective pad, top of the outer protective casing, and the top of the inner polyvinyl
chloride (PVC) casing. In addition, the seven new staff gauges will be surveyed for locations and elevations of the land surface and top of casing.

Cultural Resources Survey

In accordance with the National Historical Prevention Act, a Phase IA cultural resources survey will be conducted to determine the presence or
absence of cultural resources that may be impacted by the implementation of the RI field program or subsequent remedial actions. CDM Smith
will oversee the subcontract cultural resources survey crew performing the survey.

Field Procedures for these activities are detailed in:
. Technical SOP 3-2 Topographic Survey
= Technical SOP 4-1 Field Logbook Content and Control
= Technical SOP 4-2 Photographic Documentation of Field Activities
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QAPP Worksheet #17b: Sampling Design and Rationale
Mobilization/Demobilization
(UFP-QAPP M